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(54) INFORMATION SIGNAL PROCESSOR AND METHOD OF SETTING ITS 
ADJUSTMENT PARAMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a user to efficiently regulate the image 
quality of a TV set. 

SOLUTION: When an adjustment in image quality is started, the value of an 
image quality adjustment parameter P stored in a register 305a inside a signal 



processing unit 305 is stored in a RAM 301a, and tlie video signals SVb at the 
start of an adjustment are stored in an HDD 309 at tlie same time. The value 
(one or more) of the adjustment parameter P after an image quality adjustment Is 
made by a user is stored In a RAM 301a, and the video signals SVb after the 
Image quality adjustment has been made are recorded in the HDD 309. 
Thereafter, the various video signals SVb recorded In the HDD 309 are 
successively read out and fed to a display unit 306. In this state, the user is 
capable of comparing the image qualities of images generated by various video 
signals SVb with each other, so that the Image whose Image quality is most 
preferred by the user can be easily selected. The corresponding value of the 
adjustment parameter P is read from the RMA 301a, responding to the user's 
selection of the image and Is stored in the register 305a. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A signal-processing means to process the 1st information signal 
Inputted, to generate the 2nd information signal, and to output this 2nd 
information signal, A parameter modification means to change the value of the 
adjustment parameter which determines the quality of the output by the 2nd 
information signal of the above outputted from the above-mentioned signal- 
processing means, The value of each next adjustment parameter before being 
changed by the above-mentioned parameter modification means. The record 
means which records by making into a pair the 2nd information signal of the 
above generated with the above-mentioned signal-processing means based on 
each value, The 1st control means which reads and outputs each 2nd 
information signal corresponding to each above-mentioned adjustment 
parameter recorded on the above-mentioned record means, A signal input 
means by which the selection signal which chooses the 2nd information signal of 
one among each 2nd information signal read from the above-mentioned record 
means is inputted, The information signal processor characterized by having the 
2nd control means which sets up the above-mentioned signal-processing means 
so that it may process based on the value of the adjustment parameter which 
makes It the 2nd information signal of Norikazu after being chosen with the 
above-mentioned selection signal, and a pair, and is recorded on the above- 
mentioned record means. 

[Claim 2] The 1st control means of the above Is an information signal processor 
according to claim 1 characterized by controlling to carry out the sequential 
output of each 2nd information signal of the above in time sharing, 
[Claim 3] It is the information signal processor according to claim 1 which the 



above-mentioned information signal is a picture signal, and is characterized by 
controlling the 1st control means of the above to output the composite signal of 
each of this 2nd information signal which displays each image of each 2nd 
information signal of the above on a split screen at coincidence. 
[Claim 4] It can set to the signal processor which processes the 1st information 
signal inputted in the signal-processing section, generates the 2nd infonmation 
signal, and outputs this 2nd information signal. The step which is the setting 
approach of an adjustment parameter of deciding the quality of the output by the 
2nd information signal of the above, and changes the value of the above- 
mentioned adjustment parameter. The step which makes a pair the value of each 
next adjustment parameter, and the 2nd information signal of the above 
processed and generated in the above-mentioned signal-processing section 
based on each value, and is recorded on a record medium before being changed. 
The step which reads and outputs each 2nd information signal corresponding to 
each above-mentioned adjustment parameter recorded on the above-mentioned 
record medium, So that it may process based on the value of the adjustment 
parameter which makes it the 2nd information signal of 1 and pair which were 
chosen among each 2nd infonmation signal of the above, and is recorded on the 
above-mentioned record medium The setting approach of the adjustment 
parameter in the information signal processor characterized by having the step 
which sets up the above-mentioned signal-processing section. 
[Claim 5] A signal-processing means to process the 1st information signal 
Inputted, to generate the 2nd Information signal, and to output this 2nd 
information signal, A parameter modification means to change the value of the 
adjustment parameter which determines the quality of the output by the 2nd 
information signal of the above outputted from the above-mentioned, signal- 
processing means, The record means which records the value of each next 
adjustment parameter before being changed by the above-mentioned parameter 
modification means, The 1st control means controlled to output each 2nd 
information signal which read each above-mentioned adjustment parameter 



recorded on the above-mentioned record means, and was processed based on 
the value of each above-mentioned adjustment parameter from the above- 
mentioned signal-processing means, A signal input means by which the selection 
signal which chooses the 2nd information signal of one among each 2nd 
information signal of the above outputted from the above-mentioned signal- 
processing means Is inputted, The information signal processor characterized by 
having the 2nd control means which sets up the above-mentioned signal- 
processing means so that it may process based on the value of the adjustment 
parameter currently recorded on the above-mentioned record means 
corresponding to the 2nd information signal of Norikazu after being chosen with 
the above-mentioned selection signal. 

[Claim 6] The 1st control means of the above is an information signal processor 
according to claim 5 characterized by controlling to carry out the sequential 
output of each 2nd infomiation signal of the above In time sharing. 
[Claim 7] It is the information signal processor according to claim 5 which the 
above-mentioned information signal is a picture signal, and is characterized by 
controlling the 1st control means of the above to output the composite signal of 
each of this 2nd information signal which displays each image of each 2nd 
information signal of the above on a split screen at coincidence. 
[Claim 8] It can set to the signal processor which processes the 1st information 
signal inputted in the signal-processing section, generates the 2nd information 
signal, and outputs this 2nd information signal. The step which is the setting 
approach of an adjustment parameter of deciding the quality of the output by the 
2nd information signal of the above, and changes the value of the above- 
mentioned adjustment parameter. The step which records the value of each next 
adjustment parameter on a record medium before being changed. The step 
controlled to output each 2nd information signal which read each above- 
mentioned adjustment parameter recorded on the above-mentioned record 
medium, and was processed based on the value of each above-mentioned 
adjustment parameter from the signal-processing section. So that it may process 



based on the value of the adjustment parameter cun-ently recorded on the above- 
mentioned record medium corresponding to the 2nd information signal of 1 
chosen among each 2nd information signal of the above The setting approach of 
the adjustment parameter in the information signal processor characterized by 
having the step which sets up the above-mentioned signal-processing section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention-] 
[0001] 

[Field of the Invention] This invention is applied to controllers, such as contrast of 
for example, a television receiver, sharpness, and a hue, and relates to the 
setting approach of the adjustment parameter in a suitable information signal 
processor and suitable it. The value of each adjustment parameter before and 
behind modification is recorded on the record medium in detail. Or make into a 
pair the information signal acquired from the signal-processing section by 
processing which used the value and value of each adjustment parameter 
concerned, and it records on the record medium. Output each information signal 
acquired from the signal-processing section by the processing which used the 
value of each adjustment parameter based on this recording information, and a 
user enables a comparison of the quality of the output by each information signal. 
By setting up the signal-processing section so that it may process based on the 
value of the adjustment parameter corresponding to the information signal of 1 
chosen by the user, the information signal processor which enabled it to adjust 
the quality of the output of the information signal by the user efficiently is started. 
[0002] 

[Description of the Prior Art] Image quality controllers, such as contrast, 
sharpness, and a hue, are prepared in the conventional, for example, television. 
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receiver. A user can operate the adjustment knob or adjustment key prepared in 
tlie body of a receiver, or the remote control transmitter, can adjust contrast, 
sharpness, a color tone, etc., and can acquire the image quality of oneself liking. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional 
television receiver, as mentioned above, when adjusting contrast, sharpness, a 
color tone, etc., it was difficult to be unable to perform the comparison with the 
image quality before adjustment, and not to turn out how image quality changed 
compared with adjustment before, but to adjust only with a user's own feeling, 
and to acquire the image quality of oneself liking. 

[0004] In addition, the format conversion which changes 5251 signals as an SD 
(Standard Definition) signal into 10501 signals as an HD (High Definition) signal is 
proposed conventionally. As for 5251 signals, the number of Rhine means the 
picture signal of an interlace method by 525, and, as for 10501 signals, the 
number of Rhine means the picture signal of an interlace method by 1050. 
[0005] Drawing 18 shows the pixel physical relationship of 525i signals and 10501 
signals. A big dot is the pixel of 525i signals here, and a small dot is the pixel of 
10501 signals. Moreover, a continuous line shows the pixel location of the odd 
number field, and the broken line shows the pixel location of the even number 
field. When changing 5251 signals into 10501 signals, in each field of odd number 
and even number, it is necessary to obtain 4 pixels of 10501 signals 
corresponding to 1 pixel of 525i signals. 

[0006] In order to perform conventionally format conversion which was 
mentioned above, in case the pixel data of 10501 signals are obtained from the 
pixel data of 5251 signals, the presumed-type multiplier data corresponding to the 
phase of each pixel of 10501 signals over the pixel of 525i signals are stored in 
memory, and asking for the pixel data of 10501 signals by the presumed type 
using this multiplier data is proposed. 

[0007] As mentioned above, also in case a presumed type adjusts resolution etc. 
in what asks for the pixel data of 10501 signals, the same problem can be 



considered also in tlie Image quality adjustment in the television receiver 
mentioned above. 

[0008] Moreover, in sound equipment, also in case equalizing adjustment, 
surround adjustment, etc. are performed, the same problem can be considered 
also in image quality adjustment of the television receiver mentioned above. 
[0009] So, it aims at offering the setting approach of the adjustment parameter in 
the information signal processor and it to which the quality of the output of the 
information signal by the user can be adjusted efficiently in this invention. 
[0010] 

[IVieans for Solving the Problem] A signal-processing means for the information 
signal processor concerning this Invention to process the 1st information signal 
inputted, to generate the 2nd information signal, and to output this 2nd 
information signal, A parameter modification means to change the value of the 
adjustment parameter which determines the quality of the output by the 2nd 
information signal outputted from this signal-processing means, Each value of 
each next adjustment parameter before being changed by this parameter 
modification means, The record means which records by making Into a pair the 
2nd information signal generated with a signal-processing means based on the 
value. The 1st control means which reads and outputs each 2nd information 
signal corresponding to each adjustment parameter recorded on this record 
means, A signal input means by which the selection signal which chooses the 
2nd information signal of one among each 2nd information signal read from a 
record means is inputted. It has the 2nd control means which sets up a signal- 
processing means so that it may process based on the value of the adjustment 
parameter which makes it the 2nd information signal of 1 and pair which were 
chosen with the selection signal, and is recorded on the record means. 
[0011] The setting approach of the adjustment parameter in the information 
signal processor concerning this invention It can set to the signal processor 
which processes the 1st Information signal inputted in the signal-processing 
section, generates the 2nd information signal, and outputs this 2nd information 



signal. The step which is the setting approach of an adjustment parameter of 
deciding the quality of the output by the 2nd infonmation signal, and changes the 
value of an adjustment parameter, The step which makes a pair each value of 
each next adjustment parameter, and the 2nd information signal processed and 
generated in the signal-processing section based on the value, and is recorded 
on a record medium before being changed. The step which reads and outputs 
each 2nd infonnation signal corresponding to each adjustment parameter 
recorded on the record medium. It has the step which sets up the signal- 
processing section so that it may process based on the value of the adjustment 
parameter which mal<es it the 2nd information signal of 1 and pair which were 
chosen among each 2nd information signal, and is recorded on the record 
medium. 

[0012] In this invention, a signal-processing means processes the 1st information 
signal based on the value of an adjustment parameter, and generates the 2nd 
information signal. For example, when an information signal is a picture signal, 
an adjustment parameter starts image quality adjustment of contrast, sharpness, 
a color tone, resolution, etc. Moreover, for example, when an information signal 
is a sound signal, an adjustment parameter starts tone control, such as 
equalizing and surround. 

[0013] A user changes the value of an adjustment parameter at the time of 
adjustment. The value of each adjustment parameter of the back before 
modification and the 2nd information signal acquired from a signal-processing 
means by processing which used the value are made into a pair, and is recorded 
on a hard disk, semiconductor memory, etc. A piece or plurality is assumed as a 
value of the adjustment parameter after modification. 
[0014] Thus, after record is performed, each 2nd information signal 
corresponding to the value of each adjustment parameter is read and outputted. 
For example, the sequential output of each 2nd information signal is carried out 
in time sharing. Moreover, for example, when an Information signal is a picture 
signal, the composite signal of each 2nd information signal which displays each 



image of each 2nd information signal on coincidence at a split screen is 
outputted. Thereby, a user can compare the quality of the output by each 
information signal. 

[0015] If the 2nd information signal of one is chosen among each 2nd information 
signal by the user, a signal-processing means will be set up by him so that it may 
process based on the value of the adjustment parameter corresponding to the 
2nd information signal of 1 . 

[0016] Thus, a user can compare the quality of the output by each 2nd 
information signal corresponding to the value of each adjustment parameter 
before and behind modification, can choose the 2nd information signal which has 
the quality of the output of oneself liking, and can set up the value of a final 
adjustment parameter, and a user can adjust the quality of the output of an 
information signal efficiently. 

[0017] Moreover, a signal-processing means for the information signal processor 
concerning this invention to process the 1st information signal inputted, to 
generate the 2nd information signal, and to output this 2nd information signal, A 
parameter modification means to change the value of the adjustment parameter 
which determines the quality of the output by the 2nd Information signal outputted 
from this signal-processing means. The record means which records the value of 
each next adjustment parameter before being changed by this parameter 
modification means, The 1st control means controlled to output each 2nd 
information signal which read each adjustment parameter recorded on this record 
means, and was processed based on the value of each adjustment parameter 
from the signal-processing means, A signal input means by which the selection 
signal which chooses the 2nd infomriation signal of one among each 2nd 
information signal outputted from a signal-processing means is inputted, It has 
the 2nd control means which sets up a signal-processing means so that it may 
process based on the value of the adjustment parameter currently recorded on 
the record means corresponding to the 2nd information signal of 1 chosen with 
the selection signal. 



[0018] The setting approach of the adjustment parameter in the information 
signal processor concerning this invention It can set to the signal processor 
which processes the 1st information signal inputted in the signal-processing 
section, generates the 2nd information signal, and outputs this 2nd information 
signal. The step which is the setting approach of an adjustment parameter of 
deciding the quality of the output by the 2nd information signal, and changes the 
value of an adjustment parameter, The step which records the value of each next 
adjustment parameter on a record medium before being changed. The step 
controlled to output each 2nd information signal which read each above- 
mentioned adjustment parameter recorded on the record medium, and was 
processed based on the value of each adjustment parameter from the signal- 
processing section, It has the step which sets up the signal-processing section so 
that it may process based on the value of the adjustment parameter currently 
recorded on the record medium corresponding to the 2nd information signal of 1 
chosen among each 2nd information signal. 

[0019] In this invention, a signal-processing means processes the 1st information 
signal based on the value of an adjustment parameter, and generates the 2nd 
information signal. For example, when an information signal is a picture signal, 
an adjustment parameter starts image quality adjustment of contrast, sharpness, 
a color tone, resolution, etc. Moreover, for example, when an information signal 
is a sound signal, an adjustment parameter starts tone control, such as 
equalizing adjustment and surround adjustment. 
[0020] A user changes the value of an adjustment parameter at the time of 
adjustment. The value of each adjustment parameter is recorded on a hard disk, 
semiconductor memory, etc. in front of modification and in the back. A piece or 
plurality is assumed as a value of the adjustment parameter after modification. 
[0021] Thus, after record is performed, each adjustment parameter is read and 
each 2nd information signal processed based on the value of each adjustment 
parameter from the signal-processing means is outputted. For example, the 
sequential output of each 2nd information signal is carried out in time sharing. 



Moreover, for example, when an information signal is a picture signal, the 
composite signal of each 2ncl information signal which displays each image of 
each 2nd information signal on coincidence at a split screen is outputted. 
Thereby, a user can compare the quality of the output by each information signal. 
[0022] If the 2nd information signal of one is chosen among each 2nd information 
signal by the user, a signal-processing means will be set up by him so that it may 
process based on the value of the adjustment parameter corresponding to the 
2nd information signal of 1 . 

[0023] Thus, a user can compare the quality of the output by each 2nd 
information signal corresponding to the value of each adjustment parameter 
before and behind modification, can choose the 2nd information signal which has 
the quality of the output of oneself liking, and can set up the value of a final 
adjustment parameter, and a user can adjust the quality of the output of an 
information signal efficiently. 
[0024] 

[Embodiment of the Invention] The gestalt of implementation of the 1st of this 
invention is explained. Drawing 1 shows the configuration of the television 
receiver 300 as a gestalt of the 1st operation. 

[0025] This television receiver 300 is equipped with a microcomputer, and has 
the system controller 301 for controlling system-wide actuation. The key stroke 
section 302 equipped with a key for a user to perform various actuation is 
connected to this system controller 301 . 

[0026] Moreover, the television receiver 300 has the receiving antenna 303 and 
the tuner 304 which the broadcast signal (RF modulating signal) caught with this 
receiving antenna 303 is supplied, perfomns channel selection processing, 
intermediate frequency magnification processing, detection processing, etc., and 
acquires a video signal SVa. 

[0027] Moreover, the television receiver 300 inputs the video signal SVa 
outputted from a tuner 304, image quality adjustment processing of contrast, 
sharpness, a color tone, etc. is performed to this video signal SVa, and it has the 



signal-processing section 305 whicli outputs tlie video signal SVb after 
processing. Image quality adjustment processing in this signal-processing 
section 305 is performed based on tiie value of each adjustment parameter P, 
such as the contrast and sharpness which were stored in register 305a in the 
signal-processing section 305, and a color tone. A user can set up the value of 
the adjustment parameter P by considering as image quality adjustment mode so 
that it may mention later. 

[0028] Moreover, the television receiver 300 has the OSD (On Screen Display) 
circuit 307 for generating the status signal SCH for displaying an alphabetic 
character graphic form etc. on the screen of the display section 306 which 
displays the image by the video signal SVb outputted from the signal-processing 
section 305, and this display section 306, and the synthetic vessel 308 for 
compounding that status signal SCH to the video signal SVb outputted from the 
signal-processing section 305, and supplying it to the display section 306. 
[0029] The display section 306 consists of flat-panel displays, such as for 
example, a CRT (cathode-ray tube) display or LCD (liquid crystal display). 
Moreover, generating actuation of the status signal SCH in the OSD circuit 307 is 
controlled by the system controller 301. 

[0030] Moreover, the television receiver 300 has HDD (Hard Disk Drive)309 for 
recording the video signal SVb outputted from the signal-processing section 305. 
This HDD309 is used as a record means to record the video signal SVb 
generated in the signal-processing section 305 based on the value of each next 
adjustment parameter P at the time of image quality adjustment mode before 
being changed so that it may mention later. Instead of this HDD309, you may 
have the record means of others, such as semiconductor memory equipment. 
[0031] Actuation of the television receiver 300 shown in drawing 1 is explained. 
[0032] The video signal SVa outputted from a tuner 304 is supplied to the signal- 
processing section 305. In this signal-processing section 305, well-known image 
quality adjustment processing is conventionally performed to a video signal SVa 
based on the value of each adjustment parameter P, such as the contrast and 



sharpness which were stored in register 305a, and a color tone. And the video 
signal SVb after the processing outputted from this signal-processing section 305 
is supplied to the display section 306 through the synthetic vessel 308. Thereby, 
the image by the video signal SVb is displayed on the screen of the display 
section 306. 

[0033] Moreover, modification of the value of each adjustment parameter P, such 
as contrast which operates the key stroke section 302 and is stored in register 
305a of the signal-processing section 305 as image quality adjustment mode, 
sharpness, and a color tone, of a user is enabled. Thus, modification of the value 
of the adjustment parameter P stored in register 305a changes the image quality 
of the image by the video signal SVb which the Image quality adjustment 
processing in the signal-processing section 305 changes, therefore is displayed 
on the screen of the display section 306. 

[0034] Next, the control action of the system controller 301 at the time of image 
quality adjustment mode is explained with reference to the flow chart of drawing 
2 . 

[0035] If a user operates the Image quality adjustment key (not shown) of the key 
stroke section 302, he will become image quality adjustment mode at a step ST 1 , 
and will start adjustment processing. And while memorizing the value of the 
adjustment parameter P stored in register 305a of the signal-processing section 
305 at a step ST 2 at the time of an adjustment start to RAM(random access 
memory)301a in a system controller 301, the video signal SVb outputted from the 
signal-processing section 305 at the time of the adjustment start is recorded by 
HDD309 by predetermined time. 

[0036] Next, modification of the value of the adjustment parameter P by the user 
is attained at a step ST 3. In this case, a user operates each adjustment key (not 
shown), such as contrast of the key stroke section 302, sharpness, and a color 
tone, and can change the value of the adjustment parameter P. 
[0037] Thus, when there is modification of the value of the adjustment parameter 
P, a system controller 301 updates the value of the adjustment parameter P 



stored In register 305a of the signal-processing section 305. Thereby, the Image 
quality adjustment processing in the signal-processing section 305 changes, and 
the image quality of the image displayed on the screen of the display section 306 
is also updated. 

[0038] Next, it judges whether there was any record actuation at a step ST 4. The 
user changes the value of the adjustment parameter P, as mentioned above, and 
when the image displayed on the screen of the display section 306 becomes 
predetermined image quality, he operates the record key (not shown) of the key 
stroke section 302. When there is this actuation, it judges with there having been 
record actuation at a step ST 4. 

[0039] When there is record actuation at a step ST 4, it progresses to a step ST 5. 
At this step ST 5, while memorizing the value of the adjustment parameter P 
stored In register 305a of the signal-processing section 305 at the time of record 
actuation to RAM301a in a system controller 301 , the video signal SVb outputted 
from the signal-processing section 305 at the time of that record actuation is 
recorded by HDD309 by predetermined time. 

[0040] Next, it displays for choosing continuation or termination of adjustment at 
a step ST 6. In this case, an indicative data Is supplied to the OSD circuit 307 
from a system controller 301 , and it is made to make the status signal SCH for 
performing the display concerned output from this OSD circuit 307. 
[0041] Next, continuation or termination is judged at a step ST 7. When a user 
directs continuation by actuation of the key stroke section 302, it will judge with it 
being a step ST 7 and being continuation, and the processing same with return 
and modification of the value of the adjustment parameter P according to a user 
again having been attained, and having mentioned above will be repeated to a 
step ST 3. On the other hand, when a user directs termination by actuation of the 
key stroke section 302, it judges with it being a step ST 7 and being termination, 
and progresses to a step ST 8. 

[0042] At this time, the value of each adjustment parameter of the back before 
modification is memorized by RAM301a of a system controller 301 . in this case ~ 



one or more [ the value of the adjustment parameter after modification whose 
value of the adjustment parameter before modification is a piece ] - ** - it 
becomes. When judging with continuation at the step ST 7 mentioned above and 
returning to a step ST 3, it becomes [ two or more ]. Moreover, at this time, each 
video signal SVb generated with the signal-processing means 305 by the 
processing which used the value of each adjustment parameter memorized by 
RAM301a, respectively is recorded on HDD309. In addition, the value of each 
adjustment parameter memorized by RAM301a and each video signal SVb 
currently recorded on HDD309 are matched with 1 to 1. 
[0043] At a step ST 8, image display for an image quality comparison is carried 
out. In this case, each video signal SVb for the predetermined time currently 
recorded on HDD309 is read one by one in time sharing, and is supplied to the 
display section 306 through the synthetic vessel 308. Thereby, on the screen of 
the display section 306, a sequential indication of the image by each video signal 
SVb is given, and a user can compare the image quality of those images. In 
addition, an OSD indication of the display of a number etc. is given in this case at 
each image for selection by the user who mentions later. 
[0044] Next, it judges whether there was any selection actuation of a user at a 
step ST 9. As mentioned above, when the number displayed on the image by 
each video signal SVb is inputted by actuation of the key stroke section 302, it 
judges with there having been selection actuation. When there is selection 
actuation at a step ST 9, it progresses to a step ST 10. 
[0045] At this step ST 10, a system controller 301 stores the value of the 
adjustment parameter P corresponding to the image (video signal SVb) chosen 
as register 305a of the signal-processing section 305. Thereby, the signal- 
processing section 305 is set as the condition of performing image quality 
adjustment processing which used the value of the adjustment parameter P. 
[0046] Next, it progresses to a step ST 1 1 and image adjustment mode is ended. 
[0047] With the television receiver 300 shown in drawing 1 , as explained above, 
in case a user perfomns image quality adjustment, the image quality of the image 



by each video signal SVb corresponding to tlie value of each adjustment 
parameter P before and behind modification can be compared, the image quality 
of oneself liking can be chosen, the value of the final adjustment parameter P 
can be set up, and a user can perform efficiently image quality adjustment of 
contrast, sharpness, a color tone. etc. 

[0048] In addition, although the television receiver 300 shown in drawing 1 
showed what records each video signal SVb generated using the value besides 
the value of each adjustment parameter P before and behind modification, only 
the value of each adjustment parameter P may be recorded. In that case, in 
performing image display for an image quality comparison, to use the value of 
each adjustment parameter P (the step ST 8 of drawing 2 ), and what is 
necessary is just made to canry out sequential generation of the video signal SVd 
corresponding to the value of each adjustment parameter P in the signal- 
processing section 305. 

[0049] Moreover, in performing image display for an image quality comparison, 
what carries out the sequential output of each video signal SVb in time sharing 
was shown, but you may make it output the composite signal of each video 
signal Svb which displays each image of each video signal SVb on coincidence 
at a split screen in the television receiver 300 shown in drawing 1 . According to 
this, the image quality of each image can be compared on the same screen. 
[0050] Next, the gestalt of implementation of the 2nd of this invention is explained. 
Drawing 3 shows the configuration of the television receiver 100 as a gestalt of 
the 2nd operation. This television receiver 100 acquires 525i signals as an SD 
signal from a broadcast signal, changes this 5251 signal into 1050i signals as an 
HD signal, and displays the image by that 10501 signal. 

[0051] The television receiver 100 is equipped with a microcomputer and has the 
system controller 101 for controlling system-wide actuation, and the remote 
control signal receive circuit 102 which receives a remote control signal. It 
connects with a system controller 101 and the remote control signal receive 
circuit 102 receives the remote control signal RM outputted according to 



actuation of a user from the remote control transmitter 200 which comes to have 
a microcomputer, and it is constituted so that the actuation signal corresponding 
to the signal RM may be supplied to a system controller 101. 
[0052] Moreover, the television receiver 100 has a receiving antenna 105, the 
tuner 106 which the broadcast signal (RF modulating signal) caught with this 
receiving antenna 105 is supplied, performs channel selection processing, 
intermediate frequency magnification processing, detection processing, etc., and 
acquires SD signal (5251 signals), and the buffer memory 109 for saving 
temporarily SD signal outputted from this tuner 106. 

[0053] Moreover, the picture signal processing section 110 which changes into 
HD signal (10501 signals) SD signal (525i signals) with which the television 
receiver 100 is saved temporarily at buffer memory 109, The display section 111 
which displays the image by HD signal outputted from this picture signal 
processing section 110, The OSD (On Screen Display) circuit 1 12 for generating 
the status signal SCH for displaying an alphabetic character graphic form etc. on 
the screen of this display section 1 1 1 , It has the synthetic vessel 1 1 3 for 
compounding the status signal SCH to HD signal outputted from the picture 
signal processing section 110 mentioned above, and supplying it to the display 
section 111. 

[0054] The display section 1 1 1 consists of flat-panel displays, such as for 
example, a CRT (cathode-ray tube) display or LCD (liquid crystal display). 
Moreover, generating actuation of the status signal SCH in the OSD circuit 1 12 is 
controlled by the system controller 101. 

[0055] Actuation of the television receiver 100 shown in drawing 1 is explained. 
[0056] SD signal (5251 signals) outputted from a tuner 106 is supplied to buffer 
memory 109, and is saved temporarily. And SD signal temporarily memorized by 
this buffer memory 109 is supplied to the picture signal processing section 110, 
and is changed into HD signal (10501 signals). That is, in the picture signal 
processing section 110, the pixel data (henceforth "HD pixel data") which 
constitute HD signal are obtained from the pixel data (henceforth "SD pixel data") 



which constitute SD signal. IHD signal outputted from this picture signal 
processing section 110 is supplied to the display section 111 through the 
synthetic vessel 113, and the image by that HD signal is displayed on the screen 
of this display section 111. 

[0057] moreover - not mentioning above, either - a user can adjust the 
horizontal and vertical resolution of the image displayed to have mentioned 
above by actuation of the remote control transmitter 200 on the screen of the 
display section 111 to arbitration. In the picture signal processing section 110, 
HD pixel data are computed by the presumed type so that it may mention later. 
The thing corresponding to the value of the parameters h and v which show the 
horizontal and vertical resolution set up by the user at the time of setting mode as 
these presumed-type multiplier data is generated and used by the generation 
type containing these parameters h and v. Thereby, the horizontal and vertical 
resolution of the image by HD signal outputted from the picture signal processing 
section 110 becomes a thing corresponding to the set point of Parameters h and 

V. 

[0058] Drawing 4 shows an example of the user interface for setting up the value 
of Parameters h and v. The remote control transmitter 200 is equipped with the 
display 201 which consists of LCD, a joy stick 202, the vertical and horizontal 
navigation key 203, the switch 204 of operation used in case the value of 
Parameters h and v is set up, and the other actuation key groups 205. This 
setting-operation is explained with reference to the flow chart of drawing 5 . 
[0059] A system controller 101 is carried fonward to depression of the switch 204 
of operation as follows with the setting-operation of the value of Parameters h 
and V. 

[0060] ** When there is the 1st depression of the switch 204 of operation, shift to 
setting mode (step ST 1). If it shifts to setting mode, the setting display 115 for 
setting the value of Parameters h and v as the display 201 of the remote control 
transmitter 200 and the display section 1 1 1 of the television receiver 100 will be 
displayed (step ST 2). The existing set points ho and vo are displayed on this 



setting display 11 5 by tlie icon 11 6 of a black dot. You may make it display these 
existing set points ho and vo numerically further. The range of the parameters h 
and V in the setting display 115 of this condition is 0-8 which are that maximum 
adjustable range. 

[0061] In this condition, a user operates a joy stick 202 and can set up the value 
of Parameters h and v. In that case, in connection with the value change of 
Parameters h and v. the display position of the icon 1 16 of the setting display 115 
changes. You may make it display the value of Parameters h and v numerically 
further at this time. Thereby, a user can know the value change of Parameters h 
and V correctly. 

[0062] Here, by actuation of a joy stick 202. the input signal x for changing the 
value of Parameters h and v and y are 8-bit digital signals, for example, and 
express the number to 0-255, respectively. In this case, linear transformation of 
an input signal x and the y is canried out to h and v by the (a) type and the (b) 
type, respectively. 
[0063] 

h=8x/255 ... (a) 
v=8y/255 ... (b) 

[0064] ** When there is the 2nd depression of the switch 204 of operation (step 
ST 9), decide the values h and v of the resolution which an icon 116 shows then 
as the new set points hn and vn (step ST 10). In this case, the new set points hn 
and vn are held besides the existing set points ho and vo at the memory in a 
system controller 101. 

[0065] ** When there is the 3rd depression of the switch 204 of operation (step 
ST 1 1), it will be in the condition of outputting the HD signal SHDo corresponding 
to the existing set points ho and vo, or the HD signal SHDn corresponding to the 
new set points hn and vn from the picture signal processing section 110. 
[0066] this time ~ the display 201 of the remote control transmitter 200, and the 
display section 1 1 1 of the television receiver 100 - for example, ~ "~ the 
selection display before [ Image quality check: ] new" Is displayed (step ST 12). 



Drawing 6 shows the display 201 of the remote control transmitter 200. 
[0067] A user uses a navigation key 203 and chooses "before" or "**." For 
example, the default is "new". A side [ it was chosen ] will be in the condition of 
having been surrounded by the frame. 

[0068] Where a "front" is chosen, the HD signal SHDo corresponding to the 
existing set points ho and vo is outputted from the picture signal processing 
section 110 (step 13 and STs 15). In this case, what was generated as 
presumed-type multiplier data which computes HD pixel data using the existing 
set points ho and vo is used. The image by the HD signal SHDo is displayed on 
the display section 111. 

[0069] Where "**" is chosen, the HD signal SHDn corresponding to the new set 
points hn and vn is outputted from the picture signal processing section 110 (step 
13 and STs 14). In this case, what was generated as presumed-type multiplier 
data which computes HD pixel data using the new set points hn and vn is used. 
The image by the HD signal SHDn is displayed on the display section 111. 
[0070] Thus, by choosing "before" or "**", a user can see the image by the HD 
signal SHDo or the HD signal SHDn in the display section 111, and can compare 
both image quality. 

[0071] In addition, according to a user's selection, the HD signal SHDo or the HD 
signal SHDn is not outputted, for example, the HD signal SHDo is outputted 
corresponding to the left half of a screen, and you may make it output the HD 
signal SHDn from the picture signal processing section 110 corresponding to a 
right half. In this case, the image by the HD signal SHDo is displayed on the left 
half of the screen of the display section 1 1 1 , the image by the HD signal SHDn is 
displayed on that right half, and a user can compare the image quality of both 
images on the same screen. 

[0072] ** When there is the 4th depression of the switch 204 of operation (step 
ST 16). a user will be in the condition of setting up whether the new set points hn 
and vn being made into the set points ho and vo. At this time, the selection 
display "location record:O.K. NG" is displayed on the display 201 of the remote 
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control transmitter 200, and the display section 1 1 1 of the television receiver 100 
(step ST 17). Drawing 7 shows the display 201 of the remote control transmitter 
200. 

[0073] A user uses a navigation key 203 and chooses "O.K." or "NG." For 
example, a default is "NG." A side [ it was chosen ] will be in the condition of 
having been surrounded by the frame. 

[0074] Where "NG" is chosen, the set points ho and vo memorized by the 
memory in a system controller 101 serve as as [ existing ] (step 18 and STs 19). 
On the other hand, selection of "O.K." memorizes the new set points hn and vn 
as the set points ho and vo instead of the existing set points ho and vo in the 
memory in a system controller 101 (step 18 and STs 20). 
[0075] In addition. In this way, when memorizing the new set points hn and vn in 
memory as the set points ho and vo instead of the existing set points ho and vo, 
you may leave the memory in a system controller 101 by making a fixed number 
of past set points ho and vo into hysteresis. Thus, it enables a user to choose 
and use the set points ho and vo of arbitration by leaving hysteresis from a fixed 
number of set points ho and vo of these past. 

[0076] ** When there is the 5th depression of the switch 204 of operation (step 
ST 21), return to the condition even if it cancels setting mode (step 22 and STs 

23). 

[0077] In addition, although the example of a user interface mentioned above 
showed what displays the setting display 115 and various selection displays to 
the both sides of the display 201 of the remote control transmitter 200, and the 
display section 1 1 1 of the television receiver 100, you may make It display only 
on either. 

[0078] IVIoreover, drawing 8 shows other examples of the user Interface for 
setting up the value of Parameters h and v. In this drawing 8 , the same sign is 
attached and shown in drawing 2 and a corresponding part. The remote control 
transmitter 200 is equipped with a joy stick 202, the vertical and horizontal 
navigation key 203, the switch 204 of operation used in case the value of 



Parameters h and v is set up, and the other actuation key groups 205. Setting- 
operation is explained with reference to the flow chart of drawing 9 . 
[0079] ** A system controller 101 shifts to setting mode, when there is the 1st 
depression of the switch 204 of operation (step ST 41). If it shifts to setting mode, 
the setting display 1 15 and the menu display 1 17 for setting the value of 
Parameters h and v as the display section 1 1 1 of the television receiver 100 will 
be displayed (step ST 42). The existing set points ho and vo are displayed on the 
setting display 1 15 by the icon 1 16 of a black dot. You may make It display these 
existing set points ho and vo numerically further. 

[0080] In this condition, a user operates a joy stick 202 and can set up the value 
of Parameters h and v. In that case, in connection with the value change of 
Parametei^ h and v, the display position of the icon 1 16 of the setting display 115 
changes. You may make it display the value of Parameters h and v numerically 
further at this time. Thereby, a user can know the value change of Parameters h 
and V correctly. 

[0081] ** Next, a user explains the case where the item of "location decision" of 
the menu display 1 17 is chosen. In this case, the value of the parameters h and v 
which an icon 116 shows then is decided as the new set points hn and vn (step 
49 and STs 50). In this case, the new set points hn and vn are held besides the 
existing set points ho and vo at the memory in a system controller 101 . 
[0082] ** Next, a user explains the case where the item of "an image quality 
check" of the menu display 1 17 is chosen. In this condition, a user uses a 
navigation key 203 and chooses "before" or "**." For example, the default is 
"new". A side [ It was chosen ] will be in the condition of having been sun-ounded 
by the frame. 

[0083] If a "front" is chosen, only predetermined time will output the HD signal 
SHDo corresponding to the existing set points ho and vo from the picture signal 
processing section 1 10 after that (step 51 and STs 55). In this case, what was 
generated as presumed-type multiplier data which computes HD pixel data using 
the existing set points ho and vo is used. The image by the HD signal SHDo is 



displayed on the display section 111. 

[0084] Moreover, If"**" is chosen, only predetermined time will output the HD 
signal SHDn corresponding to the new set points hn and vn from the picture 
signal processing section 110 after that (step 52 and STs 54). In this case, what 
was generated as presumed-type multiplier data which computes HD pixel data 
using the new set points hn and vn is used. The image by the HD signal SHDn is 
displayed on the display section 111. 

[0085] Thus, by choosing "before" or "**", a user can see the image by the HD 
signal SHDo or the HD signal SHDn in the display section 111, and can compare 
both image quality. In addition, since it becomes obstructive in case an image is 
displayed on the display section 1 1 1 in this way, the display of the setting display 
115 and the menu display 1 17 is erased. And the display of the setting display 
115 and the menu display 1 17 is made to be revitalized after the predetermined 
time which the display of an Image ends. 

[0086] In addition, when the HD signal SHDo or the HD signal SHDn is not 
outputted but the item of an "image quality check" is chosen from the picture 
signal processing section 110 according to a user's selection, the HD signal 
SHDo Is outputted corresponding to the left half of predetermined time, for 
example, a screen, and you may make it output the HD signal SHDn 
corresponding to a right half. In this case, the image by the HD signal SHDo is 
displayed on the left half of the screen of the display section 1 1 1 , the image by 
the HD signal SHDn is displayed on that right half, and a user can compare the 
Image quality of both Images on the same screen. 

[0087] ** Next, a user explains the case where the Item of "location record" of the 
menu display 1 17 is chosen. A user uses a navigation key 203 and chooses 
"O.K." or "NG." For example, a default is "NG." A side [ it was chosen ] will be in 
the condition of having been surrounded by the frame. 
[0088] Where "NG" is chosen, the set points ho and vo memorized by the 
memory in a system controller 101 serve as as [ existing ] (step 53, 56, and STs 
57). On the other hand, selection of "O.K." memorizes the new set points hn and 



vn as the set points ho and vo instead of the existing set points ho and vo in the 
memory in a system controller 101 (step 53, 56, and STs 58). 
[0089] In addition, in this way, when memorizing the new set points hn and vn in 
memory as the set points ho and vo instead of the existing set points ho and vo, 
you may leave the memory in a system controller 101 by making a fixed number 
of past set points ho and vo Into hysteresis. Thus, it enables a user to choose 
and use the set points ho and vo of arbitration by leaving hysteresis from a fixed 
number of set points ho and vo of these past. 

[0090] ** Next, a user explains the case where the item of "termination" of the 
menu display 1 17 is chosen. In this case, it returns to the condition even if it 
cancels setting mode (step 59, 60, and STs 61). 

[0091] In addition, although the user showed what operates the joy stick 202 of 
the remote control transmitter 200, and changes h and v, he builds a gyroscope 
etc. into the remote control transmitter 200, for example, uses the physical 
migration information on this remote control transmitter 200, and may be made to 
change h and v in the example of a user interface mentioned above. Moreover, a 
mouse is connected to the system controller 101 of the television receiver 100, 
for example, and you may make it change h and v in click actuation of this mouse 
etc. Moreover, for example, you may have rotation knobs, such as the rise key 
and down key for changing h and v into the remote control transmitter 200, or a 
jog dial. 

[0092] Moreover, although the new set points hn and vn are made into a piece in 
drawing 4 and the example of a user interface of drawing 8 , it is carrying out by 
repeating modification of Parameters h and v, and processing of decision, and 
two or more new set points hn and vn are memorized in the memory of a system 
controller 101 , and it enables it to show two or more "new" images at the time of 
an image quality check, and you may make it extend the selection range of the 
parameters h and v which should finally be set up. 
[0093] Moreover, although drawing 4 and the example of a user interface of 
drawing 8 showed what memorizes only each parameter before and behind 



modification (lio, vo, hn, vn), HD signal collectively generated using each 
parameter may be recorded on a predetermined record medium. In that case, it 
can be used, being able to read HD signal corresponding to each parameter, 
without carrying out generation processing of HD signal In checking image quality 
(for example, the step 13-STs 15 of drawing 5 ). 

[0094] Next, the detail of the picture signal processing section 1 10 is explained, 
the 1- which this picture signal processing section 1 10 takes out alternatively the 
data of two or more SD pixels located around the attention pixel conceming HD 
signal (10501 signals) from SD signal (5251 signals) memorized by buffer memory 
109, and is outputted ~ It has the 3rd tap selection circuitry 121-123. 
[0095] The 1st tap selection circuitry 121 takes out alternatively the data of SD 
pixel (a "prediction tap" is called) used for prediction. The 2nd tap selection 
circuitry 122 takes out alternatively the data of SD pixel (a "space class tap" is 
called) used for the class classification corresponding to the level distribution 
pattern of SD pixel data. The 3rd tap selection circuitry 123 takes out alternatively 
the data of SD pixel (a "motion class tap" is called) used for the class 
classification corresponding to a motion. In addition, when determining a space 
class using SD pixel data belonging to two or more fields, it will move also to this 
space class and information will be Included. 

[0096] Moreover, the picture signal processing section 110 detects the level 
distribution pattern of the data (SD pixel data) of a space class tap alternatively 
taken out by the 2nd tap selection circuitry 122, detects a space class based on 
this level distribution pattern, and has the space class detector 124 which outputs 
that class information. 

[0097] In the space class detector 124, an operation which compresses each SD 
pixel data into 2 bit data from 8 bit data is performed, for example. And from the 
space class detector 124, the compressed data corresponding to each SD pixel 
data is outputted as class information on a space class. A data compression is 
performed by ADRC (Adaptive Dynamic Range Coding) in the gestalt of this 
operation. In addition, as an information-compression means, DPCM (predicting 



coding), VQ (vector quantization), etc. may be used in addition to ADRC. 
[0098] Originally, although it is the adaptation re-quantlzing method which turned 
and was developed for high performance coding VTR (Video Tape Recorder), 
since ADRC can express the local pattern of signal level efficiently by the short 
word length, it is used for the data compression mentioned above, and is suitable. 
If maximum of the data (SD pixel data) of a space class tap is set to MAX and 
DR (= MAX-MIN +1) and a re-quantifying bit number are set [ the minimum 
value ] to P for the dynamic range of the data of MIN and a space class tap when 
using ADRC, the re-quantization code qi as compressed data will be obtained by 
the operation of (1) type to each SD pixel data ki as data of a space class tap. 
However, in (1) type, [ ] means cut-off processing. As data of a space class tap, 
when there are SD pixel data of Na individual, they are 1= 1 - Na. 
[0099] 

qi= [(ki-MIN +0.5) .2 P/DR] ... (1) 

[0100] Moreover, the picture signal processing section 110 detects the motion 
class for mainly expressing extent of a motion with the 3rd tap selection circuitry 
123 from the data (SD pixel data) of a motion class tap taken out alternatively, 
and has the motion class detector 125 which outputs the class information. 
[0101] inter-frame [ from the data (SD pixel data) mi and ni of a motion class tap 
alternatively taken out by the 3rd tap selection circuitry 123 in this motion class 
detector 125 ] ~ difference is computed, threshold processing is further 
performed to the average of the absolute value of that difference, and the motion 
class which is the index of a motion is detected. That is, the average AV of the 
absolute value of difference is computed by (2) types in the motion class detector 
125. In the 3rd tap selection circuitry 123, as data of for example, a class tap, 
when six SD pixel data m1-m6 and six SD pixel data n1-n6 in front of one of 
them are taken out, Nb in (2) types is 6. 
[0102] 
[Equation 1] 
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[0103] And the average AV computed as mentioned above is compared with one 
piece or two or more thresholds, and moves by the motion class detector 125, 
and the class information MV on a class is acquired in it. For example, when the 
thresholds th1, th2, and th3 (th1<th2<th3) of three pieces are prepared and it 
detects four motion classes, it is made into MV=3 at the time of MV=2 and 
th3<AV at the time of l\/IV=1 and th2<AV<=th3 at the time of MV=0 and 
th1<AV<=th2 at the time of AV<=th1 . 

[0104] Moreover, the picture signal processing section 110 has the class 
composition circuit 126 for obtaining the class code CL which shows the class to 
which the pixel (attention pixel) of the re-quantization code qi as class information 
on the space class outputted from the space class detector 124 and HD signal 
(10501 signals) which should be created based on the class information MV on 
the motion class outputted from the motion class detector 125 belongs. 
[0105] The operation of the class code CL is performed by (3) types in this class 
composition circuit 126. In addition, in (3) types, the re-quantifying bit number [ in 
/ Na, and / in P / ADRC ] is shown. [ the number of the data (SD pixel data) of a 
space class tap ] 
[0106] 

Equation 2] 

a' 



[0107] Moreover, the picture signal processing section 110 has the coefficient 
memory 134. This coefficient memory 134 stores the presumed-type multiplier 
data used in the presumed prediction arithmetic circuit 127 mentioned later for 
every class. This multiplier data is the information for changing SD signal (5251 
signals) into HD signal (10501 signals). The class code CL outputted to a 
coefficient memory 134 from the class composition circuit 126 mentioned above 



reads, it will be supplied as address information, the multiplier data 
conresponding to the class code CL will be read from this coefficient memory 134, 
and the presumed prediction arithmetic circuit 127 will be supplied. 
[0108] Moreover, the picture signal processing section 110 has the information 
memory bank 135. The multiplier kind data of each class are beforehand stored 
in this information memory bank. This multiplier kind data is generation-type 
multiplier data for generating the multiplier data for storing in the coefficient 
memory 134 mentioned above. 

[0109] In the presumed prediction arithmetic circuit 127 mentioned later, HD pixel 
data y which should be created calculate by the presumed type of (4) types from 
the data (SD pixel data) xi of a prediction tap, and the multiplier data Wi read 
from a coefficient memory 134. When the number of the prediction taps chosen 
by the 1st tap selection circuitry 121 is ten, n in (4) types is set to 10. 
[0110] 
Equation 3] 



[0111] And these presumed-type multiplier data Wi (1=1 -n) are generated by the 
generation type containing the parameters h and v which show horizontal and 
vertical resolution as shown in (5) types. The multiplier kind data w10-wn9 which 
are these generation-type multiplier data are memorized for every class by the 
information memory bank 135. About the generation method of this multiplier 
kind data, it mentions later. 
[0112] 
[Equation 4] 
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[0113] Moreover, the picture signal processing section 110 has the multiplier 
generation circuit 136 which generates the presumed-type multiplier data Wi (i=1- 
n) corresponding to the value of Parameters h and v for every class by (5) types 
using the value of the multiplier kind data of each class, and Parameters h and v. 
The multiplier kind data of each class mentioned above are loaded to this 
multiplier generation circuit 136 from the information memory bank 135. 
Moreover, the value of Parameters h and v is supplied to this multiplier 
generation circuit 136 from a system controller 101. 
[01 14] Here, in case the value of the parameters h and v supplied to the 
multiplier generation circuit 136 from a system controller 101 performs an image 
quality check in above-mentioned setting mode, they are existing set points ho 
and vo and new set points hn and vn, and are the set points ho and vo in the 
condition that setting mode is canceled. The multiplier data Wi (i=1-n) of each 
class generated in this multiplier generation circuit 136 are stored in the 
coefficient memory 134 mentioned above. 

[01 15] Moreover, the picture signal processing section 1 10 has the normalization 
coefficient memory 138 which stores the normalization multiplier generation 
circuit 137 which calculates the normalization multiplier S corresponding to the 
multiplier data Wi (1=1 -n) of each class generated in the multiplier generation 
circuit 136 by (6) types, and the normalization multiplier S generated here for 
every class. The class code CL outputted to the normalization coefficient memory 
138 from the class composition circuit 126 mentioned above reads. It will be 



supplied as address information, the normalization multiplier S corresponding to 
the class code CL will be read from this normalization coefficient memory 138, 
and the normalized-arithmetic circuit 128 mentioned later will be supplied. 
[0116] 
Equation 5] 



[0117] Moreover, the picture signal processing section 110 has the presumed 
prediction arithmetic circuit 127 which calculates the data of the pixel (attention 
pixel) of HD signal which should be created from the data (SD pixel data) xi of a 
prediction tap altematively taken out by the 1st tap selection circuitry 121, and 
the multiplier data Wi read from a coefficient memory 134. 
[01 18] Since it is necessary to obtain 4 pixels of HD signal to 1 pixel of SD signal 
in case SD signal (525i signals) is changed into HD signal (10501 signals) as 
mentioned above, in this presumed prediction arithmetic circuit 127, pixel data 
are generated every unit pixel block of 2x2 which constitutes HD signal, namely, 
in this presumed prediction arithmetic circuit 127 The data xi of the prediction tap 
corresponding to 4 pixels of a unit pixel block (attention pixel) from the 1st tap 
selection circuitry 121, a coefficient memory - 134 - the - a unit - a pixel - a 
block - constituting ~ four - a pixel ~ having corresponded - a multiplier - data 
- Wi -- supplying - having -- a unit ~ a pixel - a block - constituting -- four -- a 
pixel - data - y - one - y - four -- respectively - an individual - an exception - 
having mentioned above - (- four -) - a formula -- presumption - a formula - 
calculating - having . 

[01 19] Moreover, the picture signal processing section 1 10 has the normalized- 
arithmetic circuit 128 which does the division of the 4-pixel data y1-y4 by which a 
sequential output is carried out by the nonnallzation multiplier S corresponding to 
the multiplier data Wi (1=1 -n) which were read from the normalization coefficient 
memory 138 and used for each operation, and normalizes from the presumed 
prediction arithmetic circuit 127. not mentioning above, either ~ although it asks 



for the presumed-type multiplier data Wi by the generation type from multiplier 
kind data in the multiplier generation circuit 136, it is not guaranteed that, as for 
the multiplier data generated, total of the multiplier data Wi (i=1-n) is set to 1 .0 
including a rounding error. Therefore, the data y1-y4 of each pixel calculated in 
the presumed prediction arithmetic circuit 127 become what carried out level 
variation according to the rounding error. As mentioned above, the fluctuation is 
removable by normalizing in the normalized-arlthmetic circuit 128. 
[0120] Moreover, the picture signal processing section 110 has the after- 
treatment circuit 129 which makes line sequential 4-pixel data y1' within the unit 
pixel block by which sequential supply is normalized and carried out in the 
normalization arithmetic circuit 128 - y4', and is outputted in a format of 10501 
signals. 

[0121] Next, actuation of the picture signal processing section 110 is explained. 
[0122] The data (SD pixel data) of the space class tap located on the outskirts of 
4 pixels (attention pixel) within the unit pixel block which constitutes HD signal 
(10501 signals) which should be created from the 2nd tap selection circuitry 122 
are alternatively taken out from SD signal (525i signals) memorized by buffer 
memory 109. The data (SD pixel data) of a space class tap alternatively taken 
out by this 2nd tap selection circuitry 122 are supplied to the space class detector 
124. In this space class detector 124, ADRC processing is performed to each SD 
pixel data as data of a space class tap, and the re-quantization code qi as class 
information on a space class (mainly class classification for the wave expression 
in space) is obtained (refer to (1) type). 

[0123] Moreover, the data (SD pixel data) of the motion class tap located on the 
outskirts of 4 pixels (attention pixel) within the unit pixel block which constitutes 
HD signal (10501 signals) which should be created from the 3rd tap selection 
circuitry 123 are alternatively taken out from SD signal (525i signals) memorized 
by buffer memory 109. The data (SD pixel data) of a motion class tap 
alternatively taken out by this 3rd tap selection circuitry 123 are supplied to the 
motion class detector 125. It moves by this motion class detector 125 from each 



SD pixel data as data of a motion class tap, and the class information MV on a 
class (class classification for mainly expressing extent of a motion) is acquired in 
it. 

[0124] This motion information MV and the re-quantization code qi mentioned 
above are supplied to the class composition circuit 126. In this class composition 
circuit 126, the class code CL which shows the class to which 4 pixels of that unit 
pixel block (attention pixel) belong for every unit pixel block which constitutes HD 
signal (10501 signals) which should be created from these motion Information MV 
and a re-quantization code qi is obtained (refer to (3) types). And this class code 
CL is read to a coefficient memory 134 and the normalization coefficient memory 
138, and is supplied as address information. 

[0125] The presumed-type multiplier data Wi (l=1-n) of each class corresponding 
to the value of Parameters h and v are generated and stored in a coefficient 
memory 134 in the multiplier generation circuit 136. Moreover, the normalization 
multiplier S corresponding to the multiplier data Wi (i=1-n) of each class 
generated in the multiplier generation circuit 136 as mentioned above is 
generated and stored In the normalization coefficient memory 138 by the 
nomnalizatlon multiplier operation part 137. 

[0126] By the class code CL reading and being supplied as address information, 
as mentioned above to the coefficient memory 134, the multiplier data Wi 
corresponding to the class code CL are read from this coefficient memory 134, 
and the presumed prediction arithmetic circuit 127 is supplied. Moreover, the 
data (SD pixel data) of the prediction tap located on the outskirts of 4 pixels 
(attention pixel) within the unit pixel block which constitutes HD signal (10501 
signals) which should be created from the 1st tap selection circuitry 121 are 
alternatively taken out from SD signal (5251 signals) memorized by buffer 
memory 109. The data (SD pixel data) xi of a prediction tap alternatively taken 
out by this 1st tap selection circuitry 121 are supplied to the presumed prediction 
arithmetic circuit 127. 

[0127] In the presumed prediction arithmetic circuit 127, the 4 pixels (attention 



pixel) data y1-y4 within the unit pixel block which constitutes HD signal which 
should be created from data (SD pixel data) xi of a prediction tap and multiplier 
data Wi for 4 pixels read from a coefficient memory 134 calculate instantaneous 
(refer to (4) types). And the 4-pixel data y1-y4 within the unit pixel block which 
constitutes HD signal by which a sequential output is carried out from this 
presumed prediction arithmetic circuit 127 are supplied to the normalized- 
arithmetic circuit 128. 

[0128] As mentioned above to the nomialization coefficient memory 138, the 
class code CL reads and it is supplied as address infomnation, and from this 
normalization coefficient memory 138, the normalization multiplier S 
con^esponding to the multiplier data Wi used for the operation of HD pixel data 
y1-y4 outputted from the normalization multiplier S 127 corresponding to the 
class code CL, i.e., a presumed prediction arithmetic circuit, is read, and the 
normalized-arithmetic circuit 128 is supplied. In this nomialization arithmetic 
circuit 128, by the normalization multiplier S which corresponds, respectively, the 
division of the HD pixel data y1-y4 outputted from the presumed prediction 
arithmetic circuit 127 is done, and it normalizes them. Thereby, the level variation 
of the data y1-y4 based on the rounding en^or at the time of asking for presumed- 
type (referring to (4) types) multiplier data by the generation formula (referring to 
(5) types) using multiplier kind data is removed. 

[0129] Thus, 4-pixel data y1' within the unit pixel block by which a sequential 
output is normalized and carried out in the normalization arithmetic circuit 128 - 
y4' are supplied to the after-treatment circuit 129. In this after-treatment circuit 
129, from the normalization arithmetic circuit 128, 4-pixel data y1' within the unit 
pixel block by which sequential supply is carried out - y4' are made line 
sequential, and are outputted in a format of 10501 signals. That is, from this after- 
treatment circuit 129, 10501 signals as an HD signal are outputted. 
[0130] As explained above, in the television receiver 100 shown in drawing 3 , it 
is the multiplier generation circuit 136, and using the multiplier kind data loaded 
from the Information memory bank 135, the presumed-type multiplier data Wi 



(i=1-n) corresponding to the set points ho and vo of Parameters h and v are 
generated, and this is stored in a coefficient memory 134 for every class. And HD 
pixel data y calculate from this coefficient memory 134 in the presumed 
prediction arithmetic circuit 127 using the multiplier data Wi (i=1-n) read 
corresponding to the class code CL. Therefore, in the setting mode mentioned 
above, a user is setting up the value of Parameters h and v, and can adjust the 
horizontal and vertical Image quality of the image obtained by HD signal to 
arbitration. 

[0131] Moreover, in case a user sets up Parameters h and v, the image quality of 
the image by HD signal corresponding to the value of each parameter before and 
behind modification (ho, vo, hn, vn) can be compared, the image quality of 
oneself liking can be chosen, the set points ho and vo of the final parameters h 
and V can be determined, and a user can adjust resolution efficiently. 
[0132] In addition, in the television receiver 100 shown in drawing 3 , although 
the multiplier data Wi (i=1-n) are generated using (5) types, the polynomial from 
which other degrees differed, and the formula expressed with other functions can 
also be used. 

[0133] Moreover, although what used the linearity linear equation as a presumed 
equation at the time of generating HD signal was mentioned in the television 
receiver 100 shown in drawing 3 , it is not limited to this and an equation of 
higher degree may be used as a presumed equation. 
[0134] Moreover, although the television receiver 100 shown in drawing 3 
showed the example which changes SD signal (5251 signals) into HD signal 
(10501 signals), as for this invention, it Is needless to say that It Is applicable 
simllariy [ In the case of others which are not limited to It and change the 1st 
picture signal into the 2nd picture signal using a presumed type ]. 
[0135] Next, the multiplier kind data memorized by the information memory bank 
135 of the television receiver 100 shown in drawing 3 are explained. 
[0136] As mentioned above, multiplier kind data are memorized by the 
Infonmatlon memory bank 135 for every class. This multiplier kind data Is 



beforehand generated by study. 

[0137] First, an exanfiple of the generation method of this multiplier l<ind data is 
explained. Here, the example which asks for the multiplier kind data w10-wn9 
which are multiplier data in the generation type of (5) types shall be shown. 
[0138] Here, ti (i=0-9) is defined like (7) types for the following explanation. 
[0139] 

to=1, t1=v, t2=h. t3=v2, t4=vh. t5=h2 t6=v3, t7=v2h, t8=vh2, t9=h3 ... (7) 
[0140] If this (7) type is used, (5) types will be rewritten like (8) types. 
[0141] 
[Equation 6] 

[0142] FInially, it asks for an undetermined coefficient wxy by study. Namely, the 
multiplier value which makes a square error min is determined using two or more 
SD pixel data and HD pixel data for every class. It is a solution method by the so- 
called least square method. In the remainder [ in / for the number of study / the 
study data of m and eye k (1 <=k<=m) watch ], when total of ek and a square 
error Is set to E, E is expressed with (9) types using (4) types and (5) types. Here, 
the k-th pixel data [ in / in xik / the i-th prediction tap location of SD image ] and 
yk express the pixel data of k-th HD image corresponding to it. 
[0143] 

Eq uationT] 

w 



[0144] In the solution method by the least square method, wxy from which the 



partial differential by wxy of (9) types is set to 0 is calculated. This is shown by 
(10) types. 
[0145] 
Equation 8] 

IT 



[0146] Hereafter, a definition of Xipjq and Yip rewrites (10) types like (13) types 

lil<e (11) types and (12) types using a matrix. 

[0147] 

Equation 9] 

IT 



[0148] 

Equation 10] 

IT 



[0149] Generally this equation is called the normal equation. This normal 
equation Is swept out, and is solved about wxy using law (method of elimination 
of Gauss-Jordan) etc., and multiplier kind data are computed. 
[0150] Drawing 10 shows the concept of the generation method of the multiplier 
kind data mentioned above. Two or more SD signals are generated from HD 



signal. For example, adjustable [ of the value of the parameters h and v which 
carry out adjustable / of the level band and perpendicular band of the filter used 
in case SD signal is generated from HD signal ] is carried out to nine steps, 
respectively, and a total of 81 kinds of SD signals are generated. Thus, it learns 
between two or more SD signals and HD signals which were generated, and 
multiplier kind data are generated. 

[0151] Drawing 1 1 shows the configuration of the multiplier kind data generation 
equipment 150 which generates multiplier kind data with the concept mentioned 
above. 

[0152] This multiplier kind data generation equipment 150 has the input terminal 
151 into which HD signal (1050i signals) as a teacher signal is inputted, and SD 
signal generation circuit 152 which performs horizontal and vertical infanticide 
processing to this HD signal, and acquires SD signal (5251 signals) as a student 
signal. 

[0153] Parameters h and v are supplied to this SD signal generation circuit 152 
as a control signal. Corresponding to these parameters h and v, adjustable [ of 
the level band and perpendicular band of a filter which are used in case SD 
signal is generated from HD signal ] is carried out. Here, some examples are 
shown about the detail of a filter. 

[0154] For example, it is possible to constitute from a band-pass filter which 
restricts a level band for a filter, and a band-pass filter which restricts a 
perpendicular band. In this case, as shown in drawing 12 , a 1 -dimensional filter 
with the frequency characteristics corresponding to the gradual value of 
Parameters h or v can be obtained by designing the frequency characteristics 
conresponding to the gradual value of Parameters h or v, and carrying out an 
inverse Fourier transform. 

[0155] Moreover, it is possible to constitute from a 1-dimensional Gaussian filter 
which restricts a level band for a filter, and a 1-dimensional Gaussian filter which 
restricts a perpendicular band for example. This 1-dimensional Gaussian filter is 
shown by (14) types. In this case, a 1-dimensional Gaussian filter with the 



frequency characteristics corresponding to tlie gradual value of Parameters h or 
V can be obtained by changing the value of standard deviation sigma gradually 
corresponding to the gradual value of Parameters h or v. 
[0156] 

Equation 11] 

IT 



[0157] Moreover, It is possible to constitute a filter from a two-dimensional filter F 
(h, v) with which horizontal and vertical frequency characteristics are decided by 
both parameters h and v for example. The generation method of this two- 
dimensional filter can obtain a two-dimensional filter with the two-dimensional 
frequency characteristics corresponding to the gradual value of Parameters h 
and V by designing the two-dimensional frequency characteristics corresponding 
to the gradual value of Parameters h and v. and carrying out a two-dimensional 
inverse Fourier transform like the 1 -dimensional filter mentioned above. 
[0158] moreover, the 1- which multiplier kind data generation equipment 150 
takes out alternatively the data of two or more SD pixels located around the 
attention pixel concerning HD signal (10501 signals) from SD signal (5251 signals) 
outputted from SD signal generation circuit 152, and is outputted ~ it has the 3rd 
tap selection circuitry 153-155. these the 1- the 1- of the picture signal 
processing section 110 which the 3rd tap selection circuitry 153-155 mentioned 
above - it is constituted like the 3rd tap selection circuitry 121-123. 
[0159] Moreover, multiplier kind data generation equipment 150 detects the level 
distribution pattern of the data (SD pixel data) of a space class tap alternatively 
taken out by the 2nd tap selection circuitry 154, detects a space class based on 
this level distribution pattern, and has the space class detector 157 which outputs 
that class information. This space class detector 157 is constituted like the space 
class detector 124 of the picture signal processing section 110 mentioned above. 
From this space class detector 157, the re-quantization code qi for every SD 
pixel data as data of a space class tap is outputted as class information which 



shows a space class. 

[0160] Moreover, multiplier kind data generation equipment 150 detects the 
motion class for mainly expressing extent of a motion with the 3rd tap selection 
circuitry 155 from the data (SD pixel data) of a motion class tap taken out 
alternatively, and has the motion class detector 158 which outputs the class 
infomriation MV. This motion class detector 158 is constituted like the motion 
class detector 125 of the picture signal processing section 110 mentioned above, 
inter-frame [ from the data (SD pixel data) of a motion class tap alternatively 
taken out by the 3rd tap selection circuitry 155 In this motion class detector 158 ] 
- difference is computed, threshold processing is further performed to the 
average of the absolute value of that difference, and the motion class which is 
the index of a motion is detected. 

[0161] Moreover, multiplier kind data generation equipment 150 has a class 
composition circuit 159 for obtaining the class code CL which shows the re- 
quantization code qi as class information on the space class outputted from the 
space class detector 157, and the class to which the attention pixel concerning 
HD signal (525p signals or 10501 signals) belongs based on the class information 
MV on the motion class outputted from the motion class detector 158. It is 
constituted like [ this class composition circuit 159 ] the class composition circuit 
126 of the picture signal processing section 1 10 mentioned above. 
[0162] Moreover, each HD pixel data y as attention pixel data obtained from HD 
signal with which multiplier kind data generation equipment 150 is supplied to an 
input terminal 151 The data xi of a prediction tap alternatively taken out by the 
1st tap selection circuitry 153 respectively con-esponding to each of this HD pixel 
data y (SD pixel data). It has the normaf equation generation section 160 which 
generates the normal equation (refer to (13) equations) for obtaining the 
multiplier kind data w10-wn9 for every class from the class code CL and 
Parameters h and v which are outputted from the class composition circuit 159 
respectively corresponding to each HD pixel data y. 

[0163] In this case, although study data are generated in the combination of HD 



pixel data y of a piece, and n prediction tap pixel data corresponding to it 
Sequential generation of two or more SD signals witii which a sequential change 
of the parameters h and v to SD signal generation circuit 152 was made, and the 
horizontal and vertical band changed gradually is carried out, and, thereby, the 
nonnal equation with which many study data were registered is generated in the 
normal-equation generation section 160. 

[0164] Here, the multiplier kind data learned and computed between HD signal 
and SD signal which the band made the nan-ow filter act and generated from the 
HD signal become a thing for acquiring HD signal with high resolution. On the 
contrary, the multiplier kind data learned and computed between HD signal and 
SD signal which the band made the large filter act and generated from the HD 
signal become a thing for acquiring HD signal with low resolution. It becomes 
possible to ask for the multiplier kind data for acquiring HD signal of the 
continuous resolution by carrying out sequential generation of two or more SD 
signals, and registering study data, as mentioned above. 
[0165] in addition - not illustrating, either - timing doubling of SD pixel data xi 
supplied to the normal-equation generation section 160 from this 1st tap 
selection circuitry 153 can be performed by arranging the delay circuit for time 
amount doubling in the preceding paragraph of the 1st tap selection circuitry 153. 
[0166] Moreover, the data of the normal equation generated for every class in the 
normal-equation generation section 160 are supplied, and multiplier kind data 
generation equipment 150 solves a normal equation for every class, and has the 
multiplier kind data decision section 161 which asks for the multiplier kind data 
w10-wn9 of each class, and the multiplier kind memory 162 which memorizes 
these called-for multiplier kind data w10-wn9. In the multiplier kind data decision 
section 161, a normal equation sweeps out, for example, it is solved by law etc., 
and the multiplier data w10-wn9 are called for. 

[0167] Actuation of the multiplier kind data generation equipment 150 shown in 
drawing 1 1 is explained. HD signal (10501 signals) as a teacher signal is supplied 
to an input terminal 151, and infanticide processing horizontal in SD signal 



generation circuit 152 and vertical is performed to this HD signal, and SD signal 
(525i signals) as a student signal is generated. In this case, Parameters h and v 
are supplied to SD signal generation circuit 152 as a control signal, and 
sequential generation of two or more SD signals with which the horizontal and 
vertical band changed gradually is carried out. 

[0168] The data (SD pixel data) of the space class tap located around the 
attention pixel concerning HD signal (10501 signals) by the 2nd tap selection 
circuitry 154 are alternatively taken out from this SD signal (5251 signals). The 
data (SD pixel data) of a space class tap alternatively taken out by this 2nd tap 
selection circuitry 154 are supplied to the space class detector 157. In this space 
class detector 157, ADRC processing is performed to each SD pixel data as data 
of a space class tap, and the re-quantization code qi as class information on a 
space class (mainly class classification for the wave expression in space) is 
obtained (refer to (1 ) type). 

[0169] Moreover, the data (SD pixel data) of the motion class tap located around 
the attention pixel concerning HD signal by the 3rd tap selection circuitry 155 are 
alternatively taken out from SD signal generated in SD signal generation circuit 
152. The data (SD pixel data) of a motion class tap alternatively taken out by this 
3rd tap selection circuitry 155 are supplied to the motion class detector 158. It 
moves by this motion class detector 158 from each SD pixel data as data of a 
motion class tap, and the class information MV on a class (class classification for 
mainly expressing extent of a motion) is acquired in it. 
[0170] This motion Information MV and the re-quantization code qi mentioned 
above are supplied to the class composition circuit 159. In this class composition 
circuit 159, the class code CL which shows the class to which the attention pixel 
concerning HD signal (1050i signals) belongs is obtained from these motion 
information IVIV and the re-quantization code qi (refer to (3) types). 
[0171] Moreover, the data (SD pixel data) of the prediction tap located around the 
attention pixel concerning HD signal by the 1st tap selection circuitry 153 are 
alternatively taken out from SD signal generated in SD signal generation circuit 



152. And each HD pixel data y as attention pixel data obtained from HD signal 
supplied to an input terminal 151 The data xl of a prediction tap alternatively 
taken out by the 1st tap selection circuitry 153 respectively corresponding to 
each of this HD pixel data y (SD pixel data), In the normal-equation generation 
section 160, the normal equation (refer to (13) equations) for generating the 
multiplier kind data w10-wn9 is generated for every class from the class code CL 
and Parameters h and v which are outputted from the class composition circuit 
159 respectively corresponding to each HD pixel data y. 
[0172] And the normal equation is solved in the multiplier kind data decision 
section 161 , the multiplier kind data w10-wn9 of each class are called for, and 
the multiplier kind data w10-wn9 are memorized by the multiplier kind memory 
162 by which address division was carried out according to the class. 
[0173] The study data generated by the nonmal-equation generation section 160 
in the combination of HD pixel data y and n prediction tap pixel data 
corresponding to it HD pixel data y by classifying using the thing of which HD 
signal of odd number and even number, and that information they are 
[ infomriation ] 4-pixel any within the unit pixel block of 2x2 which constitutes the 
HD signal further, and which was mentioned above The normal equation (refer to 
(13) equations) for asking for the multiplier kind data w10-wn9 corresponding to 4 
pixels of the unit pixel block of 2x2 which constitutes HD signal (10501 signals) in 
each field of odd number and even number is generable according to an 
individual. 

[0174] Thereby, in the multiplier kind data decision section 161 , it can ask for the 
multiplier kind data w10-wn9 corresponding to 4 pixels of the unit pixel block of 
2x2 which constitutes HD signal (10501 signals) in each field of odd number and 
even number, and can memorize in the multiplier kind memory 162. 
[0175] In addition, although what can adjust horizontal and vertical resolution to 
arbitration was shown, what can adjust resolution and whenever [ noise 
oppression ] can consist of similarly the picture signal processing sections 1 10 of 
drawing 3 . In this case, a user sets up by the user Interface as shows the value 



of the parameter z which shows whenever [ parameter / which shows resolution / 
r and noise oppression ] (whenever [ noise reduction ]) to drawing 4 or drawing 8 . 
Drawing 13 shows the setting display 115 displayed on the display 201 of the 
remote control transmitter 200, or the display section 1 1 1 of the television 
receiver 100. 

[0176] In this case, as a generation type which generates the multiplier data Wi 
(i=1-n), for example, (15) types etc. can be used and the polynomial from which 
the degree differed further, and the formula expressed with other functions can 
also be realized. 
[0177] 

Equation 12] 

El' 



[0178] Thus, the multiplier kind data which are generation-type multiplier data 
containing Parameters r and z are generable with the multiplier kind data 
generation equipment 150 shown in drawing 1 1 like the case where the multiplier 
kind data which are generation-type multiplier data containing the parameters h 
and V mentioned above are generated. In that case, in case Parameters r and z 
are supplied as a control signal and generate SD signal from HD signal 
corresponding to the value of these parameters r and z, adjustable [ of the 
horizontal and vertical band of SD signal and the noise addition condition over 
SD signal ] Is gradually carried out to SD signal generation circuit 152. 
[0179] Drawing 14 shows the example of generation of SD signal corresponding 
to the value of Parameters r and z. In this example, adjustable [ of the 



parameters r and z ] is carried out to nine steps, respectively, and a total of 81 

l<inds of SD signals are generated. In addition, it may be made to carry out 

adjustable [ of the parameters r and z ] to much more phases rather than nine 

steps. In that case, although the precision of the multiplier kind data computed 

becomes good, computational complexity will increase. 

[0180] Here, some examples are shown about the detail of the noise addition 

approach corresponding to the value of Parameter z. 

[0181] For example, as shown in drawing 15 A, the noise signal to which 

amplitude level was changed gradually is added to SD signal, and SD signal with 

which a noise level changes gradually is generated. 

[0182] Moreover, although the noise signal of fixed amplitude level is added to 

SD signal for example, as shown in drawing 15 B, it carries out adjustable [ of the 

screen area to add ] gradually. 

[0183] Further for example, as shown in drawing 15 C, that In which the noise Is 
not contained, and the thing in which the noise is contained are prepared as an 
SD signal (one screen). And in case a normal equation is generated, multiple 
times are learned to each SD signal. 

[0184] For example. In "a noise 0", 100 study is perfomried to SD signal without a 
noise, and in "Noise i", while performing 30 study to SD signal without a noise, 70 
study is performed to SD signal with a noise. In this case, the direction of "Noise 
i" becomes the study system in which whenever [ noise oppression ] computes 
high multiplier kind data. Thus, the multiplier kind data for obtaining whenever 
[ noise oppression / which followed having no noise by learning by changing 
gradually the count of study to SD signal with a noise ] can be obtained. 
[0185] Moreover, although what can adjust horizontal and vertical resolution was 
shown, what can adjust horizontal and vertical resolution and whenever [ noise 
oppression ] can consist of similarly the picture signal processing sections 110 of 
drawing 3 . In this case, a user sets up by the user interface as shows the value 
of the parameters h and v which show horizontal and vertical resolution, and the 
parameter z which shows whenever [ noise oppression ] to drawing 4 or drawing 



8. 

[0186] Drawing 16 shows the setting display 116 displayed on the display 201 of 
the remote control transmitter 200, or the display section 1 1 1 of the television 
receiver 100. Here, Parameters h and v can be changed by right and left of a joy 
stick 202, and motion of the direction of up-and-down, and can change 
Parameter z by motion of the direction of slant of a joy stick 202 further. 
[0187] In this case, as a generation type which generates the multiplier data Wi 
(1=1 -n), for example, (16) types etc. can be used and the polynomial from which 
the degree differed further, and the formula expressed with other functions can 
also be realized. 
[0188] 

[Equation 13] 




[0189] Thus, the multiplier kind data which are generation-type multiplier data 
containing Parameters h, v, and z are generable with the multiplier kind data 



generation equipment 150 sliown in drawing 1 1 like the case where the multiplier 
l<ind data which are generation-type multiplier data containing the parameters h 
and V mentioned above are generated. In that case, in case Parameters h, v, and 
z are supplied as a control signal and generate SD signal from HD signal 
corresponding to the value of these parameters h, v, and z, adjustable [ of the 
horizontal and vertical band of SD signal and the noise addition condition over 
SD signal ] is gradually carried out to SD signal generation circuit 152. 
[0190] Drawing 17 shows the example of generation of SD signal corresponding 
to the value of Parameters h, v, and z. In this example, adjustable [ of the 
parameters h v, and z ] is carried out to nine steps, respectively, and a total of 
729 kinds of SD signals are generated. In addition, it may be made to carry out 
adjustable [ of the parameters h, v, and z ] to much more phases rather than nine 
steps. In that case, although the precision of the multiplier kind data computed 
becomes good, computational complexity will increase. 
[0191] Moreover, in the gestalt of the above-mentioned practice, although the 
case where an information signal was a picture signal was shown, this invention 
is not limited to this. For example, when an information signal is a sound signal, 
this invention can be applied similarly. In the case of a sound signal, a user can 
perform equalizing adjustment and surround adjustment, and can perform 
efficiently tone control, such as adjustment of a frequency band (resolution) and 
a distortion rate (whenever [ noise oppression ]), to a pan. 
[0192] 

[Effect of the Invention] According to this invention, the value of each adjustment 
parameter before and behind modification Is recorded on the record medium. Or 
make into a pair the Information signal acquired from the signal-processing 
section by processing which used the value and value of each adjustment 
parameter concerned, and it records on the record medium. Output each 
information signal acquired from the signal-processing section by the processing 
which used the value of each adjustment parameter based on this recording 
information, and a user enables a comparison of the quality of the output by each 



information signal. The signal-processing section can be set up so that it may 
process based on the value of the adjustment parameter corresponding to the 
Information signal of 1 chosen by the user, and a user can adjust the quality of 
the output by the information signal efficiently. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the television 
receiver as a gestalt of the 1st operation. 

[Drawing 2] It is the flow chart which shows the control action at the time of 
image quality adjustment mode. 

[Drawing 3] It is the block diagram showing the configuration of the television 
receiver as a gestalt of the 2nd operation. 

[Drawing 4] It is drawing showing the example of a user interface for setting up 
the value of the parameters h and v which show horizontal and vertical resolution. 
[Drawing 5] It is the flow chart which shows the setting-operation of Parameters h 
and V. 

[Drawing 6] It is drawing for explaining selection of an image quality check. 
[Drawing 7] It is drawing for explaining selection of location record. 
[Drawing 8] It is drawing showing other examples of a user interface for setting 
up the value of Parameters h and v. 

[Drawing 9] It is the flow chart which shows other setting-operation of Parameters 
h and v. 

[Drawing 10] It is drawing showing the concept of the generation method of 
multiplier kind data. 

[Drawing 11] It is the block diagram showing the configuration of multiplier kind 
data generation equipment. 



[Drawing 12] It is drawing sliowing an example of the frequency characteristics of 
a band-pass filter. 

[Drawing 13] It is drawing showing the setting display for setting up the 
parameter r which shows resolution, and the parameter z which shows whenever 
[ noise oppression ]. 

[Drawing 14] It is drawing showing the example of generation of SD signal 
(parameters r and z). 

[Drawing 15] It is drawing for explaining the noise addition approach. 
[Drawing 16] It is drawing showing the setting display for setting up the 
parameters h and v which show horizontal and vertical resolution, and the 
parameter z which shows whenever [ noise oppression ]. 
[Drawing 17] It is drawing showing the example of generation of SD signal 
(parameters h, v, and z). 

[Drawing 18] It is drawing for explaining the pixel physical relationship of 5251 
signals and 10501 signals. 
[Description of Notations] 

ICQ... A television receiver, 101 ... A system controller, 102 ... Remote control 
signal receive circuit, 105 ... A receiving antenna, 106 ... A tuner, 110 ... Picture 
signal processing section, 111 ... The display section, 1 12 ... An OSD circuit, 
115 ... Setting display, 116 ... An icon, 117 ... A menu display, 121 ... The 1st tap 
selection circuitry, 122 ... The 2nd tap selection circuitry, 123 ... The 3rd tap 
selection circuitry, 124 ... A space class detector, 125 ... Motion class detector, 
126 ... A class composition circuit, 127 ... A presumed prediction arithmetic circuit, 
128 ... Normalization circuit, 129 ... An after-treatment circuit, 134 ... A coefficient 
memory, 135 ... Information memory bank, 136 ... A multiplier generation circuit, 
137 ... Normalization multiplier operation part, 138 ... Normalization coefficient 
memory, 200 ... A remote control transmitter, 201 ... A display, 202 ... Joy stick, 
203 ... A navigation key, 204 ... A switch of operation, 300 ... Television receiver, 
301 [ ... A tuner, 305 / ... The signal-processing section, 306 / ... The display 



section, 307 / ... An OSD circuit, 309 / ... Hard disic drive ] ... A system controller, 
302 ... The key stroke section, 303 ... A receiving antenna, 304 
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^Risits^o a— yroii^roa^iiciscT. ram 

3 0 1 aA^6m-ri.!SEM°5y— f P©ffl*B?*{a 
U5>'X^f 3 0 5 a (C-?-<DfilSttaS-r%, 
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[§!«« 1 1 xti^n^m 1 ommm^^^isLTm 

iBfi^iaS#BlTtfi!63-ti5±fem2(D1t«MI#t€« 

±IBIBe#^(ClBS;rnn:±IB«lifi/{7^-$(cllt{S 
Lfc«m2(]!}m«ji^«S!4^tllLTffiA-r%«1 (DtOO 

±IBtB»#»<t: •JR»ai;rn%ft«2 (Dfllffifll^(D9-6 

4$^^-r«§f^« 1 (cfBeoissft^ffliisii. 

noiii®««i'Jiii®(c|^iiffcg5^-r5, KSm2©1S« 
-r%R:9i«1 (cSBttOlfSfe^Sii^ll. 

T'iaSLTm 2 ©If Sffl^^ SfiE LiS^ 2 ©If afi^^ 

Ts 

±IBiSe/^^^-4'©ffl«^Sr*Xx'yyt. 

■€'n<DfillcSc5l^T±IBfi^«iaSPTffla LT^fiRJtl 
fc±iBm 2 (Dlt»fi^^:«5lt(c L7BB»«Sf*(ciB@r« 

±E*» 2 <Dlt«ffi^©3 «a!«arnfc-©» 2 <JD19« 
/ — (DfiUcS^L^Tffia^r % * -5 »c±IBfi#JQSS5 

2 <ommm^&^ tmm 2 o)mmm^.^iiit}t^m^ 



±fB/\7/-^SS#lftlcJ:oT2S^n««9fc*tf« 
©sue/ \7 p< -^KDfil^ fBS LTfc' < SBS^Siv 

±iBiBMi#iiHciBS;rnrc±BB«Eiie/ \7 / £efg«^ 

(5LT±iaiB®#StciBgtftlTt^*l9B/Oy-4'© 

msitt^m^m 5 iciBecDm^^^sisiio 
±.m^^mmm. ±fiB#»209iirai(i#o!)f-nf 

n(Oiii€i%^»Jliiii(<:|^lQ(cS^-r^. IS#%2(0fll«i 
t-^8l:^« 5 (cSB(Dmaf§#ffiSSIIo 

tti^-r^ft#$as£ii(c«>nt%, ±iBm2(oii}«(i^(c 

7. 

±S3§BS«i*(cfBI8*nfc±fBSSSfi/<7P<-5'«BI* 
IISU fi^fflffig|JJ:y±iB»Bifi/\7y-^'©<iatS'5 

±IBSS 2 (^)i«$B<i^cD 3 sa!S?3rn/c-co« 2 

«^tc«J5 L7±fBieS«i*»c8B»#n7 L^^SSII/ \7 

/-^»fl!)^i^cs-5L^7ffla«r«J:3^c±tEffl#«laa5 

{000 11 

mm U7^«i8afi#«&seB&*<):t;f-nic£(t«B9 



1 
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SIC* •jffi^jasgpjb^e^f ensif a(i#t««tc lt 

[000 2] 
[0003] 

[«W!«««aLJ:-5tr«g|ffll L6^U !ie«©xUfcf 

«e7-5t.fl!)T»y. i»»*<DiiiS«ff«Ct3tj5B«IT' 

[0 0 0 4] SD (Standard Definition) 

fl#tLT<D5 2 5 ifl^^s HD{High Definition) 
«^i:LT©1 0 50 i«^lc§E»-r57*-T>y l«X 

s*-?^ v^" u-x:&«oiiiifii€^*Si*L» i o 5 o 
i mmt. "p^yiSLtf i o s o*-p-f v^t u-xs^sco 

[0 0 0 5] @ 1 8(i. 5 2 5 i iKt 1 0 5 0 i 

5 2 5 i {i^0HjST'«y\ K-y t>)ti«l 0 5 0 i 

t^So 5 2 5 i fi^« 1 0 5 0 i ft^tC^ftf^Ji^. 

sa. ffla<D^ti^n<07-f-iUKicfci^Tv 525 i 

fi^<D 1 SijRlcSittSLT 1 0 5 0 i fl^04iiiS%^5 

[0 0 0 6] ±a5U/i:J:7*7*-7-y hagi€ 
?73n:a&lCv 5 2 5 i «#©BiRx-4' J:y 1 0 5 0 i 

imomfn'r-^^m^mic. 525 \ 

1 0 5 0 i fl^roSiSiRCttJffllcJsHSLfcJttSSC® 
ffll^T«t^iC(Cj:oT 1 0 5 0 i 
[0 0 0 7] ±aiL/c*5»C«tS^lCj:oTl 0 50 i 



[0 0 0 8] g»g|l(c*ii^T. -fa^-fXai 

««8©liMilifitc*>lt«i:|H|tl©P^a6'«#i?.6n5o 
[0 0 0 9] ^ZT\ ZCOnmT'ii. a— 9'»t<fc*18« 

[00 10] 

im&ma. A^;rn%ffi0>ifff8fi9«ffiSL7ffi2 

cofE^$!i]i#a£utt^;rn'Sjg2(Diea 

2 «>mffifl#t«mc LTiBS LT«< 8B»#I» 

83B#»j:ye?*aj*ft«SK2©iB«ft#© 

[0011] c:©^wtcfiS«lf«fi^«isgiiitfcHt« 

^«fl#«i3ieiS7'ffi9LTS20l§afl^«£l£C8Sm 
•2CDlf«ffi^Sai^T«fi#«iailHtCj5W-%. 112(0 

IB»«i*:lClB«*nfc*ll9fi/<5^— sue 

«is Lfcsm 2 a)«««^sss*'iii LT th^r * ;^ X 
*m2<oig«<i#0-5^a»?*nfc-<om20i9 

[0 0 12] C(0%i;i(Cl3lNT. ft^S#ISttESfi/^ 
vy-^«<DffitcS-^LNT«1 Ol»«MI^*fflSLT»2 

(Ditajfi^^^fiE-r*, ijijjifcr. if«(i^)b'iii«fi^z> 
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[0 0 13] J.-*fit. WSl^lctt. S»B/t5/-^»flD 
10 0 14] i:<3DJ:5H:iBS/«7ibnm ftSSfi/N'^ 

ti-5o cntc^y. a— 9'ti*1f«(l#u:J:«ai*®M 

[0 015] a-ytCi^T. Sm2©1gW€^03-6 
-<0|g2<Oltafl45fl«j!HR*nStx ■?-(0-©«2©1S 

[0 0 16] ztDji^tc, s£«m<D«nfi 
(oa^ttRu eij»*<Daj^<Da«wr5«2©ittffl 

[0 0 1 71 $f£, zo^mzm^imm^mm^m 
»x ATis-n^s 1 (Dmtm^^mm urm 2 (Diwsd 
^«^L^20!)itaHi#«mA-r%«#ffls#is 

^«<o^i^cs^l,^T»3l^ tvfc*« 2 ©it «fi#*ni:*D-r 

jii*? *i-5*s 2 ©it«fi#©-5 ^-©m 2 ©If ajd^ 
«)8«■rsa!««^3b^A*z!^n5«#A*^l^^^ aw? 
d^T-auR* tifc-wm 2 ©itafi^tcm ltibs? 
SfciBSi-tiTt^sKE/ \'5 p< — (micm-^i^Tvm 

[0 0 1 8j j:©^wtc€g5iss(i^i!iass»cfctt* 
S«»lcfBe-r%Xx-y:?'i:. fBli«ltWeiBS^nfc± 



/ \*5 ^-^»a)«^^c»'^^,^Tffls^n/'c*» 2 ©««fi# 
[0 0 19] ^:©«w^c^}l^T. fi#ffls#stiSifi/\* 

7/-^'<0ffl^C8•3l^T«1 ©1t««#«««LTJB2 

[0 0 2 0] a-m iSEl^tcti, mS/x'^y-^i© 
ffi««/\-Kx-f:^^^. i|i»<*p<€U??iciB«S-n5o 3E 

[0 02 1] Z<0^oiC^mmt>tirc^. SS8S/\'5 

«/T»-r5. =&»2©itai(i^©^fi£fi^6^tti*arti:5. 

CtHc^y. a-lft4*1iWBffl^tcJ:5aj^©»SJt« 

[0 0 2 2] a-i«cj:^Ts «Jg2©1t5a(i^©^^ 
-©«2©1t«fi#*i«5!!»!*nS^. *©-©»2©nj 

■r 5 J: 3 l::«^S#«*^iS:£^-n5o 
[0 0 2 3] Ji©<fc-p4c. a— tf(is 3E£b3«©*BUS 
/ <5 -^»©filt«tS Lfc^SB 2 0«ffl(l#tc* 
©Myitis U e»»*©tiJ^©M5«-r«a2©fl}« 
im^miRLT. g«««:ISfi/\"5p<-5'©ffi©Kffi€ 
?T-5ci4i'7*, a-9Hii8«fi#©|il^©»©S5ffllS 

[0024] 

mm<omm<mm c©%i!s©$g 1 ©ii85©)^i«:o 
i^Twmr^o 0 n*, JB 1 ©si«©iBJit lt©x u 

bfS(i«l3 0 0©«lfig&5^U7V5„ 

[0 0 2 5] c:©xut:§fiffl3oott. 7-r^ci3> 

tfi-^*fiijl. ->Xx^ifei*©K)f^i£l6iJ®-r«fc»© 
->;^^A3VhP-53 0 1*WCTt"»«, C©>'X^ 

hP— 5 3 0 1 let*. 3.—*ft>m^o>iSti^^fio 

fcA6©+-S«ijl«+-«H^3 0 2««K*nTt^ 
[0 0 2 6] $fc. xUeSfflttSOOti. §(17 

^3 0 3i:. z<osm7y7-±3 0 3Z'me>mtirzm 
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3 0 4 ii^WLTU*. 
10 0 2 71 T^UeSfflSSOOtt. f-:L-±3 

0 4,fcyas^*n5tfx*ffi^sva«A^u ccotr 

feiii^<Diii»isiUias*i7i\ ffla»<oeT:j-ffl#sv 
b«as^r*fi#ja3ia53 0 5*^LTi"»5o coe^* 

iaSgPS 0 5 tc«jl:h:5aSSI^5ttStts fl#*BSaJ3 0 

[0 0 2 8] $fc. xL/eSffl«l3 0 0(i. ft^ffiSBB 

3 0 56>6ai^?ti-5ex*fi#S V b(cJ:5il®«S 
/T^-r«X'rX7U-fSB3 0 6<!:s C©x-<xy^-f»3 
0 6 <Dliii±^c3t^BIfg^©S5^«^7a fc4&<DS5Hi^ 
SCH«%^$-^«fctt<OOSO(0n Screen Display) 

laK 3 0 7 iomrnims c •(t#«iasiJ3 o 

^-§153 0 6Jc«»S-r«/5:»©^l«S3 0 8i«WLT 

[0 0 2 9] x-fXyU'rSP3 0 6ttv mWCRT 
(cathode-ray tube)r-f xy^'f^ £^UiLCD (I 
iquid crystal display) *P075'y h/^^il/r'-f XV 
U-fT'^WfiK^tlTl^So Sfcv OSDl2]K3 0 7lC*i»t 
5«.7^«# S C H ©SIS Km*. ->Xxi»a > h O— 5 
3 0 UCio T$iJiBI?n5, 

[0 0 3 0] Xfc, 7UlfSfi«l3 0 0». f§#ffiSSiS 

3 0 5*^6ai^*n5«!«!ffl#S V b«IBS-r«/-c4<><D 
HOO(Hard Disic Drive) 3 0 9%WLTl^^. ZKOH 

D D 3 0 9 (i. %i£-r%<): ^(Cs iBttnB^- miZs 

t>Tff #i!VSgH 3 0 5 V b 5iB 

gr*l2g#StLTfflt^6n4, J:<DHOD3 09<D 
«t)yic. i|i5ltt:y€Ug|l^*©fflS<0fBS#««fil 

[00311 01 lC3'.-rxUeSflfil3 0 OOftf^SW 

[0 0 3 21 ^1—^-3 0 4 j:yai^3*nsex*ffi^ 
s V a li. fi^iassp 3 0 5 icfitj&irn*. ccofi'^fti 

a»3 0 5T'l*. U->"7,5f3 05atCttW*nfc» av 
5'P^Dfil^cS-3l^T> tfr^fft^S Vaicj*LTv 
ffiSS53 0 5)!)^6ffi^*tl«jaS«<Dex*«#S V b 

tt^«S3 0 as^cTx-f x-^U'raJ3 o 6 ic«as* 
lis k^Ttm^ s V b ic* 5is«mT»irn«. 



[0 0 3 3] Sfc. a— yti. ^-mimsoi^im 

^^3 0 5a^c««|^nTt^5zlvh7x^; 

prHgtk^nTf^o c:«)<t:3tcL/v^X^'3 0 5atctt»i 

8l^3 0 5^cfe^*5ilMPSl«iaAi<^^bu atoTx-fX 
yu^ffis 0 6<omm±izsmiti^\:iTtm^s v b 

[0 0 3 41 ^4C» ®HSiS€- KI^{Cj5tt«. ->Xt 

hp— 53 0 1 mmm^^s m2<oya-f■^? 

[0 0 3 51 a-m +-t*f^aJ3 0 2(Diiif5Si8l* 

xxyrsT2T% raex^'-H^cfi^saggB3 

0 5(^Uv^X^ 3 0 5 aiC»m^tlTL^5ISfi/\7y- 
P (DM«->Xxi»a V> P-5 3 0 1 1*3<0 R A M.<ran 
don access nemory) 3 0 1 a'ictBtBfS^^lCv 

fix^- n^{cfl^j!asgiJ3 0 56^eal^^*l«tfT:^■ 
fi#s V b m^mm^rnfH DO 3 0 9 Tiee-r*. 

(0 0 3 61 XxyyST3-p» JL-1ftC*«Si 

fi/<7>-*po!)fii©SEfi«Rrfiii*a. c<oi8^, J. 

-Vit. +-«lf^a53 0 2<D3Vh7Xh. *>^--r* 
X> feSSI?©^IHfi*- (05^4*^) «J«f*L7iliS/« 
5y-4rPflMi*SET*«. 
[0 0 3 7] C<D<fe3lcKSA*5p<-^'P0ffi(OS£*i< 
->XxAa V 3 0 1 iifi#ffiasiJ3 
0 50U-;>X^J 3 0 5a fcttW*tlTt>«EBfiy<5/- 

^fpoii^esr-r^o cti(cj:y. ■ft^toafius o 5*c 
m^mnmm,mf^mtL. x-r xt^U'TSj 3 o 6© 

[0 0 3 8J XxyyST4T. ES«5f^ti«»o 
5p<-^POfi|S2gtTl''*s x-fX:/U'rSP3 0 6 

iz. +-»f^3 0 2©i3»*- matt) ^rnn 

[0 0 3 9] Xx>y7ST4T% IBSj«f^fi«J65i* 
lis Xxy:rST5tCJit>o COXxy^STST-tt, 
iBSjSlf^l^l«:fi^g8S3 O Si^l^'JX^ 3 0 5 aiCtt 
Irt* tlTt^SISfi/ / - P Offi€->Xx/»a V h P 
-7301rtORAM301 aU:B3«-r5tl«C. f-<35 
IBSJ«f*l^iCft#«ia8153 0 5/>^6aj**n*kfx:j-(l 
V b^m^KPa««l+H D D 3 0 9 T'^BtStT^o 

{0 0 4 0] Xx'y:7ST6T*s Kfia)iBg^T^/^: 

An > h P-5 3 0 1 6^60 S DiggS 3 0 7 tCS5^x- 
COOSD®tt3 0 7!!»^6, ^KSS^* 
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fi^tctbom^^ s c H ^miji^^a o izn, 
[0 04 1] :*ic. X7-'jysj7Z\ Wnt^mt-^-^ 

/T^«-r5t$l*. eSfr^iBStWS 
U Xx y:^ST3lcMy. lli;a-+ftcJ:5lisl/\'5 

SS«yjS-rc:ti:«:'5. a-»f««+-}*f^8l53 
0 2 CO»ffT»70!)*8aT«-r«i:*tt. Xt'V fSJl 

[0 0 4 2] COaS^T, S/XTL.aVhD-53 0 1 
(DR AM 3 0 1 a ictt. SSa}Bui><t:tf^(9&ilfl/f7 

ST77?. UHrtfJJtU Xxy^ST3lc||«i* 
^:^ «»1B^«%. SfcCO^jiKT'v HDD3 0 9(u 
tt. R A M 3 0 1 a tCl21S*tlTl^5SiSS/<5p<-^' 
(DH^^tif'tiffiffl LfcfflSlc J: y fl^fivs#«: 3 0 5 

TSi«*n/-c*ex*fi^svb««8B»afnTUJ5. * 

*>% R A M 3 0 1 a tCl21g*nTL^5SISS/\°^y-f 
Offlt H D D 3 0 9 tClBSS-nTl^^Sex^fl^S V 
bt\t. 1 3* 1 icWtS-iJlt* nTt^«„ 

[0 0 4 3] 7.j-KfysT %T'\ts ws.vcminrztbam 

*tH*tU ^^3 0 8*^LTx-fX-rU'raJ3 0 6 

ic«»&tr*i^, cnicjcy, x'fX^U'rsB3 0 6(0is 

B±lcttStfx*fi#S V b^c,^:5S«^l^|li:*S5^S• 
[0 0 4 41 ^IC. XxyyST9T% a— 

Si53 0 2a)j*mc<feoTA:^3?n%i:$s a!iRi«f^««a5 
ofctwsr*. 7.9'yysi9-o. mwmis^to^t 
;^xy:rsTi otcjttTo 

[0 0 4 5] COXx-y^STI 0T*»*> 

3 0 1 «s €^5aaSP3 0 SCDUyX^ 3 0 5 
ale. ii»??tircli® (fcfx*fl^SVb) tcWJSLfc 

[0 0 4 6] XxyySTi ilcjiA,T. li^ii 
[0047] ]J(±itt««L/i:J:dtC. 01lC/T^rxUeS 

^ia3ooT•^4^ a— »f«. mmm.^'^omz. mm. 

MftO^IWI/ 15 ;< - P <OfflJC«lS Lfcfttf x*ft# 
IRLTs Sm<i:llfi/^7P<-^«P©ffi©KS€«^C 



llOiiiSillE*«J$Wtc?7 3 C i 6'5T'$ 5„ 
[0 0 4 8] BI1lOT^rxHfgfia3 0 0T 

t4, SMB9aW)&llifi/^5p<-4'POfil©«W!:, •fWffl 

< t.<D«5^ Lfc6\ ftmS/ \7 p< — P <DfiS(D*Sgee 
tTfcl>Tt)J:i\ -tOlS^. iiaJtl50fc»0iii«S 
5i«e3tca/J:oTJ4 {ia2©XTy^ST8) . «8I 
S/^^y -• ? P<©<l*ffiffl LT. <i^ffiSgP3 0 5 
IIIB/<5;<— S» POffll!:«lSLrctfT:ffl#S V dSH 

^!c£»dt-r -5 J: -5 ic-rntf J: 0\ 

{0 0 4 9] $rc. H1tc5^-rxHfgfl«|3 0 04Cfi 

iH^x^fi^svb^f^sjwtcfii^ai^-rs'fe© 

^a^Urctfv *lfx*ffl#SVb©*tlf*l<7)li«S» 

[0 0 5 0] z.aM^<ni%2a>mm(mm^-o\,^ 
S««I1 0 0©«fi8S/T^LTl^5o JKDT^UtrSfiai 

0 0 i4. Sj[as<i^<i: y s ofl^t lt© 5 2 s i (i^s 

^8. ^(05 2 5 ifi#%HD(i^^LT0!>1 050 ifE 
#lcajftL> -f©! 050 i fi#tcj:«iifli*«^r4 

(00 5 11 xl/eSiiai 0 014, ^-r^aav^^a 

7■hz\yy^a-=7^ o^ ts y€-ha> 
SSffif* y €a >«WHaItt 1 0 2-iSWUTt^ 

yt3V€^(ilsiai 0 2tt, ->Xx/»3>hO 
-5101 tCffiSgJtl. '>D3>t;a-^»S«i7tT 

y t □ 2 0 0 * y a-trcojamciE: i;7ai 
:^*n«yt-ni>i-o-;i/fi#RM«S(iu f-o 

0 1 ^cm■r**3^cfllfi!6^nTl^*o 

[0 0 5 2] l^tzs xUeSfiai 0 0t4» S€7>x 
^ 1 0 5 C<0S<i7 Vx^ 1 0 5 T*lf SilSftfctt 

aStUgffiS. «»«lS?f^eoT S D«^, (5 2 5 i <i 
SlfS^a— ^1 0 6^. C©9^a-^10 6*y 

a** tis s D<l#*-«w^!:«#•r«/^:i^>©/^y 7 7 

yty 10 9i:«^LTV5„ 
[0 0 5 31 %tcs xUtS««l10 0J4, i^y-pyyi 

t y 1 0 9 ic-^w<t«??*n5s (5 2 5 i <i 

^) H Dfi# ( 1 0 5 0 i tCKftr^ilfflMi 

#sassBi 1 ots coH^ffi^sasspi 1 o^^eaa^ 
H Dffl^ic i^afissga^r^x-f u-f su 1 

1 It, CCr-f xrWflJI 1 1 ©Ililil±lESCf!BlfB 
0:>O5O<On Screen Display)|slKl 1 2t. ^(OS^ 



(I#SCH«, ±a5LfciS«fl^«H16l51 1 06-6111^ 
*tl5HDfi^lc^fieLTx'fX:^H'gP1 1 

[0 0 5 4] T-fX:/U'r»1 1 If*. fllJAtfCRT 
(cathode-ray tube) r-fXrU'Ts S^t^liLCD (I 
iquid crystal display) ^(D'P'p'i' h/N°*;l/x-<X7 
U'TT'^jfiKtrtlTl^S. $fc. OSD0IS1 1 2iZtSif 

1 0 1 l!:,fcoT*J®*ti5o 

[0 0 5 5 J 0 1 ^zmr9lyt:smm^ o o<Dijif^«i» 

[0056] 0 6J:yai**iH4SD«* 

(5 2 5 1(1^) (i. /^•y77P<t'J1 0 9tCfittS?ft 

0 9 (C-l$6«){ClB1gdrnfc S Df|#»li1»f|^3ieii 1 

1 otcftHdrn. HDfi# (1 0 50 ifi#) tcsss^ 
nso -rsfe-e. ins!«#sasspi 1 07'ttv sofi^ 

««!fiefSilJRx— > (JJ(T. rsDSilRx— Sij iL^ 
5) 6^6. H Dfl^««!fiEr-5Iiilfx-4' (JJ(T. Th 

spi 1 0A^6ai^*n*HD«#»^fie»i i 3«^l 

m 1 i®iiiS±(c(i^(DHDfl#(c<}:%ii€)ti(S^;r 

[0 0 5 7] ±ai-&-rtv a— tfttv 'jtavas 

-rSPi 1 i<0li®±lc«,T^*ft«iij®<D3!k¥fcJ:lfSB 

<D)!?(i!js^ffsiciiisiT-$^o HfflMi^ffiaasi i or- 
^ai-r4*-5ic. HDiijRx-^'S'JiSictcjioT 

sfiiffi^seisi 1 0A'6mA;rn 
[0 0 5 8] ia4tt. /<5y-^ih. v®fii*«)fr« 

20^t. 5>a -rXx-f -y ^7 2 0 2 ±TtE.^<OUm 
+-203i:. /t^y-^th, v<D««»i6-r«B»cflB 

ffl-r*Bf^x-i'.y^2 0 4«!:. ^amntm^-mi 0 

5<!:*fijlTt''*. croiftSiM^S. EI5©7n-^-\' 
[0 0 5 91 ->7.7^Z..a>hP-51 0 i«> 

[0 0 6 0] <DIM^X'f 'y^2 0 4()!)1|2ia©Jf LW 



osg^aj2oifej:i;xnfgfiai oo©x-fxyu 

-rspi 1 lie. /i^^-'Sth. vcom^mmt^rctbo 
wcs.m^&^ 1 sAWx^n^ (XT'y:rsT2) . c 

mit. ^•<0a*pISIiSH'P«S0~8i:*oTt'>«. 
[006 1] CWttllTx a-m 'Ja^XT^'y<7 
2 0 2&t»f*LT. /X'^y-^f h, v<Dfil^aST'$ 

KlSSd^Sl 1 507'r3V1 1 6(9S9t(iltBiCjt|E4b'r 
[0062] CCT. v'3'rXx-ry^^2 0 2©J!6mc 

#T*s&y, o~2 5 5$T®»«a-r. c<om^. a* 

fi^x, yli. ^-tifn (a) SC. tb) atc^-aT. 

h. wizmm^^tSitti^, 

[0063] 

h = 8x/255 • • • -(a) 

v = 8y/255 •••(b) 

[0 0 6 4] iM^;^-<'y?^2 0 4O2iaa©jfcw 

««»ofci:* (;^xyrST9) . ^(Ot^T-f^yi 
1 6*iW)K<iiS<D«lh, V*. SSfcftiftJEfiBhn, vn 

tLTSiS-r* (xx'y:rsTi o) » coig^. 

0. voOfl!i(c. llr/-c«:SS;g«lhn, vn<&«m;rn«. 
[0 0 6 5] mfX^y^2 0 4(O3WiU<DWLTif 

i^&otct^ ixy''yysT^ 1) . mism^imm 

HDo. ^TcitmtcftSmmhn. vn{cmLfcHO!(i#S 

[0 0 6 6] cot*. U€a>JSfiai2 0 0(0S/T^aJ 
20 1fc*tfxUtfgfl«|1 OOOx^xyU-fSBI 1 

S/T^jn* (X5^y:rSTl 2) o EI6tt. 'JtUViS 
{§«|2 0 0<DS5^SIJ2 0 1 «5^LTl^5o 
[0 0 6 7] a-m »«)+-2 0 3*«ffiLT. 

'S9" $fci* «s»?-r5, m^ts. TytH'Ht 

[0 0 6 8] "M" 3!j«S«S-tl/c«!tl=r(4s li«#^«a 
aSPI 10*^6, Kfff^aSfilho, volcmLfcHO 
«^SH()o€ai^f5 (X5^'y:^ST1 3, 1 5) . C 

*i<ffiffl*n«. x^xyb-rSBI 1 Itctt. HD«^S 



[0 0 6 91 w t'^mmtircVi.mit. mmm 

SSJI 1 06>6x SrfcSiaSfflhn, vntCJiffSUfcHD 
ffi^SHDnSm^-rS U^y:rST1 3, 1 4) . C 
<DJi^. H DiljRr-^'€gai-r5JtSa(D«»T-^' 

[0 0 7 0] zoiioiz. a-+f(i. "bu" S/cl* 
"«r" ^SlR-rSCtTv HDffl^SHDoS/cttHDfi 
^SH0ntCj:5ii®^x-<7>^U-fSP1 1 ^T'n.^Ctt^ 

[007 1] li«!fi^SgPi 1 Oft^Sv a— 9* 
OS^tClSUT. HDA#SHDo$rc»HDfe^SHDn% 
lll^-r«©-Pti&<. «!l7L«niia<D*i|i»tc3*iSLTH 
Dfi^SHDoSlll^U feiti^tC^JSLTHDft^SHDn 

^1 1 1(DliS(D£¥5^(c(iHD{t#SHDo(cJ::&ilfi! 
[0 0 7 2] ®iM^X-f •yf^2 0 4(D4|Hlg<WLW 

Ifiiorctii Ux^rsTi 6) V a.-if6Wc*IS 
^ttJSi:**. cot*. 'Jt3VaS€«l2 0 0©S5^ 

aj2 0 1 asj:tfxnfg«ai 0 o<ox-f x^u-rspi 

1 1 tc. m?H£ rffiHiBS : OK NGj tL^5S«?« 

S^8Siti«S5^3-n« axy::''ST1 7) o 07«. 

a>2S«a2 0 0©S/T^gB2 0 1 ^a^LTt^So 
[0073] a-tf tt. 203 ^flEffl LT, 

-OK- Sfctt -NG- :&SlR-r5o rnTLH. 

[0 0 7 4] -N G' 3!«i«*nfcttl|-pt4. 

zj y h a-5 1 0 1 t u iciBIS* tiTi^slftSffl 

ho, vot*eil?©$$i*5 (Xx';/:7ST1 8. 1 
9) o CftlcWLT. 'OK' 

oirto^t'jtc. en?a)iftS€h 

0, volc«t>oT> »r/cSia;£<ihn, vnS>. iS^ffih 
0, votLTtmt^ axy^STIS. 20) „ 
[0 0 7 5] ftlS. Z:(D<t:5(C. a$<Dfi:£fflho, vo 

■c> t 'J icieii-r >a2s©-sa©»sfii h o. 

voSaSi: LTS/;^xA3> 1 0 1 rtO!»t 

'Jlc!BIUT*3<J:5tcLTt.*t\ C©<fcdtcBK*« 
LT«J<Ci:T\ -f-nejiS^-^tftcDiaitliho, vo 
a— »fA^jt©§ft;Efiho, vo^SSJLTfiEfflf 

[0 0 7 6] i)M^;^'ry^2 0 4(D5.!Hia<DffL.W 
l^iootcti Ux'yyST2 1) . aS€-K«/»f» 



LTttODtiaglCR* UxyyST2 2. 23). 
[0 0 7 7] iJELfca— »f'rv^7i-X«lJT 

it, 'Jt3>jisfia2 0 0(D«/T^a52 0 1 fcj:<;xutf 

[0 0 7 8] $fc. ®8li, /\7P<-^h. vOffl^ift 

cOEStcfci^T. 02im-r5a5iMctt11-fJ 
#«#LT5tLTC^«o 'Jta>ilSfl«l2 0 0t4. i^a 
-r 7 2 0 2 ±T&6©»l(l+- 2 0 3 4:. 

^ 2 0 4 itx ^«Dffi<D^f^+-«f 2 0 5 <!: ^^tLZI^ 

[0 0 7 9] ->7xAaVhCI-7l 0 Hi. fidflfX 
'r7^2 0 4©1lHie<D}fLW6^«o/i:t$. St^'E 
- RC»«-r5 <Xx'>:7ST4 1 ) o 8ftS€- Rci^ 
«-r«t. rH^a«tt1 OOOr-f;^^^®! 1 1 

1 1 5fc^J:lfp<-a-g,T^851 1 7d^g/7^3-n5 <Xx 
y;?'ST4 2) o tftSfi/TxSUi 1 5lcW, K^^^saSffl 

ho. vojB«iiiti<o7'favi 1 6-^mktm> c<oa 

[0 0 8 0] ii©tt88=P, a— y'tt. i^a'fXx'f y^' 
202*tRf^LTs /<5;<-^h, vWd^KST* 
«o -f-Oli^s h. vOfil<D2<b(c#-3T. 

fftSS/T^Sf 1 1 S<D7-f3>1 1 6(D«/7^ffilI««$<br 
«« CWt*. /t^^t-^ih, v©ffl**Stc»ffea 

?h. v0[)ffi(7>3Eft:SiEffl(c5ai*Ci:6^7$5. 
[0081] *tc. a-m y aa-«,^a5 1 1 7 

^h. vom^s SrfcSSaSffihn. vntLTm&t^ 
{X7-y:fSTA9. 5 0) . colics i/7.TlkZiy 

hP— 7 1 0 1 rtcDytyic. RSOJSJEfiiho, vo© 

ffilC. «r/cSaS<Ehn, vnt,«}#*n«o 
[0 0 8 2] MC. a-m >-a-S5T8151 1 7 

5, ZL<0^mT\ a-m i^ll)+-20 3«ffifflL 
T» -13- itdi «3W?r5„ ffJAtfs x7*^l/ 

[0 0 8 3] -M" ««a«?a-n«i. ^<o»tc. m-sm 

0. vot!:«(SLn:HD«^SHI)o*ai*r« Uxvr 
ST51, 55) „ CO)^-^. HDHiRx-^J^Stbf 
««£^<D«aT— SI t LT. «??<3!>a£fiS ho. V o« 



[0 0 8 41 sfc. w i^miRin^ts iomt. 

filhn. vnlc3lsff6LfcHD€#SHDn«tt^-r« 
•y7ST5 2, 5 4) „ Z.0m^. HDSiRx-^f^m 

'TSKI 1 Hc». HD^^SHDn(cj::siifii«tS^;rn 

[0 0 8 5] c:©J:3lc. "15" Sfcli 

'«r' «a»?-r«Ct7s HD«#SHDo«fcttHDfi 

#SHDnlcj:5iiiS!:&x'rx:;^U'rSBi i i T'l,5ii<!:«« 

Ctft^S. aSS/T^SJI 1 5feJ:lf/^a-S5iaJ1 1 

1 7 <DSg^««as-r « J: 7 tc#ti5. 

[0 0 8 6] iii^fl^SasaJi 1 06^6s a— 9* 
OS^tClCUT. HD<i^SHOo$fdiHD«^SHOnS 

mjSI^S. «IJ^HniiS<D£¥^(C»f&:LTHDf| 

1 l(OiiIS(D£¥^(c»HD€^SHDoie<):%S<Sl«tS 
•f-Ofii|i»tCt4HD(14?SHDnfC,J:51iffl!/)'«« 

[0 0 8 71 y-a-S/T^fiUI 1 7 

5o a— tfli. i^lb+-2 0 35ffifflLT, "OK" $ 
fd* "NG" %SS?-r*o mi*, x7*;l/ht4 "N 

[0088] " N G " t^mmntc^m^iis 

□ V 1 0 1 rtfloy^ 'j(cfBig*nTt^«iftffiffl 

ho, vottK#©$$<i:3S:* a7^y:^ST5 3, 5 
6, 5 7) „ iltltcWLTv "OK" A^iSjRjn*^. 
i/T.y-LK-^yY-U-^ 1 0 1 rt<OP<t UtC. fSmOiWl^ 

mho. voiUTiBiifS axy:^ST53. 56. 
58) , 

[0 0 8 9] S*3. c:©J:-5i::. K^rolftSffiho, vo 
tc«fcoT«ffc*l9;£filhn, vn^S^Effiho, voi:L 

U »C«LTa5< * ^iCUrt* J:t\ CO* 5tcJilf %a 
L733<J:i:T% ^tl6ja^-SS[<Oia£'<iho, vo 
6^6v a-9'6'«eS08ft;E1iho, vo«ai»?LT«fflt 



[0 0 9 01 ^Jk\rL. a-m P<-a-g5^eiJ1 1 7 

© r^7j <o«s«ais?L/^:Ji^^co^,^Ti^^l«r«. c 

•y>''ST5 9. 6 0. 6 1). 

[0 09 1] ±a?Ln:a-*f'rv^'-7i-x«ij^ 
tt. a— <fti';tzi>)iS(H»2 0 0<05;'3'r;^x'f •y^' 

202*»f^L7h. v«3aer5t,0«g^Lfc]6i«. «y 
V2Sfl«|2 0 0{Cv'-*"ro«|«ffl5^ji*. c 

<Du^a>j2fttti2 0 ooivmmit'^mmm^mmL 

T. h, v«SM-r««t-5lcUTtJ:t\ Sfc. mtf 

xUtrs(t«i 0 o<o->:^xAa V 1 o i 

a2 00lC. h, vSSSr-5fc46©7yr+— ¥>^f'> 

{0 0 9 21 $fcs 04. ia8<Da— 

oTs «a<i<D»rfc*ia!E«lhn, vn«->XxA3Vh 
P-5 1 0 1 'JlcfB1SLT*J$. SI}5tK«tC 
"«r' o;>Sfi!$ffi»ffi»|/^7'$%<l:7(cL. e«6^{ctt 

[0 0 9 31 04. BI8<Da-tf'fV4r7i-X 
aEt5«0*/\°5y-^«(ho, vothn, vn) 

SLT*Jl^T«t*l% ^Oii^s li«*«tg8-r«tcan: 
oTl* {«<JA(#05CDXx-y:/ST1 3~1 5) . HD 

[0 09 41 :»!tc. IHiffi^BtraSISi 1 oamK^vm 

0 9 (CfB1S*nTt>5 S ( 5 2 5 i €#) J: U . 
HOf§# (1 050 i«^) (c1!K:S>^SlIiR(D@3ZKC(fi[ 

:^-r%Mi~»3(D^'-y:^«ig!li ll^l 2 3«« 

to 0 9 51 «1 04«'yya!JR0Bl 2 1 =fm\Z^ 

mt^somm ( r^sn^-y^j tfsr*) ot-^-^ 
aaRe^iti8»jtis-rt<DT-j65c m2©^i'y:^«s!8i 

2 2tt. S DlijRx— Si©U'NyU»*/\°^'->lcm:-r 

5, s 3 co^i y 7ai«0B 1 2 3 »s m^znm^'p 



(10) 
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*1Sfflfl«^$tl*Ci:(C*«o [0098] ADRCti. VTR (Video Tape R 

[0 0 9 6] $rc. ii«KE^«!i3isi!i 1 oii, m2<D^ ecorder) mmimmitmimmtitcjmmm^f- 

taiHlffil 2 4*^LTL^S. MAX. ^-Cfi'hfil^M I ^SW^'^X^r.yyOT?- 

[0097] SPa^'5;^«aJlH]ai 24T-tts ffJAtf, ^'©^f-f'-f 5'y^'b>i>'50R (=MAX-M I N + 

SSDiSjRx— se-y hx-^6^62e')' hx- 1) . Bft^fct'y HS* Ptr^t. SH^'^X^iy 

X«lliS0» 1 2 46^6lis *S DiijRx-^'lCj-KSLn: ( 1 ) SC<03lfiiCj:y. E«r-*iLT<OSa^bll 

EHx-^Ai^SFa-^^ZW^^J^IfffltLTaJift^tl -Kq itiM#etl5„ /cfcU ( 1 ) SCle^t^T. C ] 

■So *ll^^0mlE^!:i5L^T^*. ADRC (Adaptive Oyn tt«iy*&TfflS««i!|ELTl^5. ffiffl<^5X^"y ^©r 

amic Range Coding) (C J: oT. x-^iffilSfi^l^tJn -^itUT. N afflOS DHIRx— 5r««J6«i:$. i = 

civi (^mmit) s VQ (^<7h;bfi?^b) ^^mi^ [0099] 

q i = [ (k i -M I N + 0. 5) . 2P/DR] •••(!) 

[0 10 0] $fc. ii«<i<wraaji 1 ott. wacD^f ^m^^Tsmttmio rato^. iii*^'7;^«ta 

•y:^»?(2igsi 2 3T'ai»?Mi<:isyai*n5ii!i*'>5x laisi 2 sT-t*. (2) mz^oT. mi^omimnw- 

^-j-f<jiT-^ (SDisigx— ?) ±icifi$<De is)iiAv/)"tgaj*ni.o nao^-yTjitRisigsi 23 

[0 10 11 C:<0fil)*^5Xl*ajl2l!Sl 2 5T'tt. S3 IlJRx-^J n 1 ~n ^W)W£t\.^il'^. <2) SlC 

O^iyra^BKl 2 3T'ai«WtCl!iydi*n««l*<^ «>»t-5Nbt46T'»<5. 

5X^«y^07'-^» (SDHiRx-^') mi. n i ii^e [0102] 

Nb 

Z I m i — n i I 

AV= '"^ ^.^ • • • (2) 

N b 



[0 10 31 ^-LT. «)*<'5X«iaj|Hl»1 2 57tts 

±a«Lfcj; ^icmai?nfc¥i£HiA v«« i imttxtim 

tWen*. mtf. 3fflOL*l>fflt hi. t h 2. 
th3 (t h Kt ii2<t h3) /j«ffljt*»l. 40© 
B)*">5X««iair5Ji^. AV^t h lOt^ttMV 
= 0. t h KAV^t li2©i:$ttMV=K t li 2 
<AV^th305i:*ttMV = 2s th3<AV<0i:* 
ttMV = 3<l:?tl5o 

[0 1 0 41 $/-c. sisKi^iaseisi i o». srs^7 
;^«ai0Bn 2 4<k»jai**n«2SH^^5xfl!)^'5^is 

«i:LT(OII«?fb3-Kq i i. Ift#^7;^»tll0tt 

Na 

C L= Z q i (2'*) ' + 

i=1 

[0 10 7] Sfc, iiiSKi^SSm 1 Of*. 
'J 1 3 4«WUTt^<5o COfigK^tU 1 3 4ii. SKE 



1 2 5j:y!ii?3*n«i()$^^5xa)^^7XiB«MV4c» 

f^fiE-T'^^HDfl^ (1 0 50 ifl^) ©Hiss 

»%fc»©^'5X^)«a»1 2 6*«LT^.^5, 
[0 1 0 5] C©^'5X^B8l2lKl 2 6Ttt. (3) it 

( 3 ) ^l:^^:^5l^T. N a \.tWAO •> •ya>9-^ 

(SDHtlfx-^r) ©lift. P»ADRCtCfcnt«ll« 

[0 1 061 
[»2] 

•2'^ • • • <3)' 

■r%it:£wag0Ki 2 77'«!ffl?n5»SiC©fi«a 



(11) 
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T-'fit. som^ (5 2 5 ifl^*) HDfi^* (i 

0 5 0 i M iz^m^tcttxomtT'&^o ■^ap<t 
u 1 3 A^c^t±MLtc'9^7.'^^K^ 2 6 j:yaj^* 

1 2 7tc«»g*n*Ctt«:^, 

[0 10 8] sfc. mmmmtim-i i o». iii<b^% 



y = Z Wi • X i 

i=1 

[0 11 1 ] ^LT. C<Dm^(DmL9—5'VI i ( i 

= i~n) tt, (5) scics^-r^en:, *¥s 5e«)» 
*n%o if«^*y/^v^i 3 5ic»*, c(o^mii<m 

W2 = W20+W2lV+W^h+Wi23V^+Vyi4V 



{0 1 0 91 mt^m.=fmmm^^ 2 tz^i*. ^ 
u 1 3 4j:yBw^ai#n««ttx-^'w i^*^6. 

(4) iC(D«S^lcJ:t>T. mt<^HDmilt=r-'» 
y A'^SifJ* nSc S 1 y ^miRlslB 1 2 1 T*58»?* 

n«^^3iy5»y7fl«i offii^fisi*. (4) iMcfitt« 

nlil Oi35:;5. 
[0 110] 
[»3] 



... (4) 

[0 1 1 2] 
[»4] 

h +wi5h^ + wiev^ +wi,v^ h +w,bV + Wigh' 



Wj = Wio+WnV + Wi2h+Wi3V^+Wi4Vh+Wi5h^+W|^^+Wi7V^h+WjBV h^+Wjgh' 



[0 1 1 3] sfc. mmmmms^-i i ot*. s^^^x 

(5) SClcioT. ■J'^XSlc. /x'^^-^'h. v(D«l 
tc«J5Lfj:«tj£a®«»x-^»W i ( i = 1 ~n) 
fiSfSfi^StfiglilKl 3 6«#LTt^5o CO^SSfefiE 
ls]%1 3 6(Ctt. 1S«7<tU/t>^1 3 56^5. ±i^L 
/j:«^75X©«g»ffix-4»*i«P-K*n«. «fcx COD 
fiaSSl«0BSl 3 6tc». 5/XxIv3Vha-51 0 1 

[0 114] ccr. ->XxAay hQ-7i 0 i *y 
fiSBttfiKiHiai 3 6ic«js?n«/^^y-^»h. vom 

it. m(DWt^=E- KT'iiiHttK%ff5ISlct*. SI*© 

-Kii«»M5?nTt>*«8IT'«. IftSfilho. vo^S 

<l(OfKft£^!Sl 3 67£azrn««^7;^(0fi^ 
»x— JiW i ( i = 1 ~n) its ±)a!Lfc«a/ty 1 
3 4(C«}»lS-n-5. 

[0 115] ^tc. mmm^im&^ i oii. mum^ 

EK1 3 eT-a&flES-tlSS^^xroffiftx— JfW i ( i 
= 1~n) izni&LtcJEMitmLSHts (6) StC^o 



• • • (5) 

1 3 8:&SLTt^4o jE««:fi6»>tU 1 3 Stc 
«±SELfc^7X^I«|sI!l1 2 6*y!a^*n5^'5X 

<3[)iEm«R»P<*U 1 3 8/)^6tt^'7XlI- KC LK« 

g|» 1 2 8(c^jrn«c^:^««. 

[0 116] 
[»5] 

S= IWi . . . (6) 

i=l 

[0 1 1 71 $fc. Hfiid^Sffil 1 o«. aio^f 
©x-^f (SDHJRx-^i) X i m^^^'J^ 3 4 

•3ISQK1 2 7*^LTl^5o 
[0 118] ±>iLfc^^iC. SO(i# <S 2 5 i (i 



m 
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m «HDfi# (1 0 50 ifi#) izmm^mtcit. 

D«#««i«f s 2X2 (omimfftya ^^stc, isin 
1 2 7 (cli. m^(o^'y -mmm^ 1 2 1 j: y ^ttiisf 

«i|SS3-n. #ttSiJS:?'0-y^7S*gfi)6-r54iiiiR<Dx-^' 
yi~y4»v ^•*i-PtiiiS'Jlc±aSLrc (4) SCODliSa 

[0 1 1 9] $fc> si^ffl^fflsaji 1 on. mm'fM 

jURlHlK 1 2 7 <t Umai^* 4® jgOx-^ y 1 
~ y 4«v IE«<b«a^ t y 1 3 8 J: t) Bt^^as* ft. ^• 

ti^n©ai»icffiffl*nrc«ax-^«w i ( i = i ~ 

n) JcmUfciEmfiSaSTI^gLTiEm-rSiEm 

1 3 6 ■maax-^' * y * ot«u£s© 

x-^'ttjtitt^s^^*. «aT— jiw i ( i = 1 ~ 

n) OtvJ&SCttt^SEirnat^ -tOfc 

}|l!t73l9>81$ls]Kl 2 77-»fldrn%«liiR<Dr- 
^y1~y4^*. fll/>mmcJ:-:>T[y^)\/mmLrc'b<Dt 
ft*. ±aiL/cJ:^tC, iE^fbSl^BBl 2 8T'jE«<b 

[0 12 0] $fc. 1 1 oii. lEmtm 

2 8T'iEm*tlT«i?)C«*&*n*mffiiSjR:^ 
□ •>^rt©41iiROT-^'yi' ~y4' ^JSIi^LT 

1 0 5 0 i h-pffi^r^a^fflaBBl 

2 9SWLTt^5o 

[0121] %ic. iii«ift#ffiiseiii 1 ocomr^^tm 

to 1 2 2] /W^r^ty 1 0 9tCgB1S*nTt>«S 
om^ (5 2 5 ift^) .fcy. ®2©^' y:^|Hj!Sl 
2 2T% f^flg-T'^t H Dffl^ ( 1 0 5 0 i 
r%«ffiliiK7n>y^l^(D4iB« (-^SifijlO (DJI2!(c 
ffiH-r?.aS^'5X^fyy©x— (SDiSjRx— S») 

6'«s«?WicroytiJ**i*o c:<Dii2a)^7 7S»?i2iKi 
2 27ai«?wt!:ixyai^n*aFa^5:^^"y:^®T-^» 

(S DiSiRx-^) (iSei^7X«ltllglE|1 2 4(C#^ 

jnSo c:©^P^^5XSiaJlH]ai 2 4T'«. ^f^^5 
;^ y i LTOS S D iliRx— LT A 

=l-Kq ijbMten* ( (1) o 
10 12 3] $rc. /<y77'^ty 1 0 9t!:iB1S?nT 

t^5SD«^ (5 2 5 \ mm a*). ^soi^-y-mR 

■EISS 1 2 3 T\ f^fig-T'^* H Dfi^ ( 1 0 5 0 i ffl^) 

■%«lifil6-r*#ii^iltS7a'>^i^04ffiiii ('^siij!;) 0!) 



— 5f) ««a»?wici8yaj#n5. c:o!)m3<D^>>r*«? 
EiKi 2 3 7'ai«?wicBiyiij*n5i(j$^7X^ty:^o[) 

x-^i <SDiSiRT-^«) ttKl$^^7X«ttll2iai 2 5 

(c««ii&;rn%o <i(Di)$^7;^«ia]giei 2 57». m 

* ^ 5 X y<Ox— (k LTWS S D lURx- J: y 

[0 12 4] JI<Dll!)$1f«MV<»:±a!L/-i:B«?<b=i- 
Kq itt^'5X^fi£|2j!Sl 2 6 »C«t&z*-*l5. 

x^fiEEW 1 2 6 -ptt, cnefiisif «M V tmWL^t 

3- Kq i f^«-r'<t H Dfl|# (1 0 5 0 i fl 

.yi7rt©41ijR (JigilJR) 1^mt^<7=y7.^Tr-t<7=7 
Xll-KCL6M«6n% ( (3) o -f-LT. C 

O^'T^a-KCLtt, flaS^ty 1 3 4JS*t«BBft 
«a^ty 1 3 8lcBI*ait7 KUXlt«2:LT«ttS* 

[0 12 51 »ayty 1 3 4K»4. /^^y-^th, V 

©<iicmLfc*^7 5::^oji!E^o<iax— fw i ( i 
= 1 ~ n ) mm^m^^ 1 3 e t-^is* tiTttw^r ti 
«, $fc. iEJi<b«a^*yi 3 8tctt. ±atLrcj:d 

Jc«a*<«SBl 3 674^«^:ftf£#^7X©«ax~ 
^^ W i ( i = 1 ~n) tC«J5LfcIE«<bfi6aS6^jE«fb 

figa-sfispi 3 7T'^«**iT«}w*n*o 
[0 12 6] «ay ty 1 3 A\z±3&[.tc^o\z^v7. 

a- KC L6maiL7 KU;^««d: LT««g*n«C 

tT\ CroflRapt^ y 1 3 46^6^5X11- KC L(c« 

jSLfcfi^ax-^'W i s^igft'ttirtiTJismillllHitt 

1 2 7(C«ttS*n«. $fcs /^y^r/^y 1 0 94i:IB 
tS^tiri^^S Dfl^ (5 2 5 i fi^) *yv«1 tD^i 
•yySlRSBl 2 1 T\ f^fiE'T'^* HD<1# (10 5 0 
««l«-r««(&®IS:^a y<^rt®4iii}!s (as 

IRIsIKl 2 1 7'aiRM(clRym#n«^3iy4"y:^©T- 
^« (SDHIRx-^i) X i»^S7ig3llfis]Kl 2 7tC 

[0 12 7] «i^^ay»»isigsi 2 7T'(is ^^jij^-y:^ 

©x-^t (SDiiJRx-^J) X i ts «a^ty 1 3 4 

j:yss*a**is4EiR»<o«ax-4»w i ti^Ss 

<«-r'<#-H D<i^«««r **ffi® JR:?fa -y -^rt© 411 
iR (JieiSJR) (Dx— J'yi~y4J!)''I^I^WiC«I(irn% 
( (4) SC#!H) o -tLT. CKOJtS^aySilWHlKl 2 
7 ^ y l@:»!tfi^;rn* H Dfl^««i$t-*«(aiO«7n 
•y->rt<D4ilJR<Ox-4<yT>'y4»iEm»Iliatt1 2 

8(C(8ttg;rn*. 

[0 12 8] £m«^/«y 1 3 8(C»±aSLfcJ:3 

te^' 5:^=1- KC L!5»'«ssaiaiL7' Hvxwsjtcrfiae 

C©Z3i<b«a/€y 1 3 8<)^6t*^'5X3- K 



<13) 
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cucni&LrciEmitmLS. -:>i£^jim^mm$m 

1 2 7J:yaj^T!rtl5HDlijRT— Jiyi~y4<^jamc 

^^tiitnTlEmitmnm^ 2Sizm&tti^o com 
ai^*n« H DiSiRx-^i y i~ y 4*^-?-n-Fti3tis-r-5 
fiaanx-^'^fflt^T^s ( (5) ^#g8) 

( (4) Ji^sRttSISOJtlttSISlC 
J: 5 X— ? y 1 ~ y 4® U'^^l'^tbJbW* * nSc 

[0 12 9] C<^)J:5lciEm)S»lslS}l 2 8T'jEji<k 
#*lTllK*lil*#*l«*ffilliR:/0 y ^rt©4iaiR®x 
-^'yV ~y4' (i^JQSlalKi 2 9tc«titedrti«o c 

(O^fflSisIK 1 2 9 T'tt. IEmfb^@lsl% 1 2 8 J: UnS 
yi' ~y4' 3tf!i^lii:»:<b*tl. 1 0 5 0 i 

^•y h7a3*3-n%, cKD^jasiaai 2 96- 

6t4. H Dimt LT<0 1 0 5 0 i ft^A-iai^* n«o 
10 1 3 0] W±lttWUfcJ:3tc. BSicsryUlfS 
0 0lC*Jt>T»> fiKSt^fieiHlKl 3 6T\ 1ffflP< 

1 3 5 j:»;p- Kjn*«afflx-^'^fflt"> 

T. •f^XStc, yO/-5fh, vWtaS^iho. vole 
«J6Lrc«ISSC©«»x-^'W 1 ( i = 1 -n) l^im 

tfti. c:n««#a;<*u 1 3 4ic««i^n5o ^lt. 
Ttta^w*n«»»T-^«w i (1=1-0) *ffll^T 

«t;£W»mi2l» 1 2 7 T'H Dilijlx-^ y 

[0 13 1] $/c;. n— tftt. Z^^^-^ih, vroSftS 
*?7olS(c» $MB5^<OS><5p<-^(ho. vot hn, v 

to=1. ti = v. t2=h, 
t6=v3, t7=v2h, t8= 

(0 14 0] z<o (7) ^c*fflt^«^:. (s) 

(8) ^CDJ:-5tcS*Jftx6n5. 

[0 14 1] 

[^6] 

9 

Wj = ZWjiti ■ ■ • (8) 

i=0 

[0 14 2] WamiZ. ^S(C<):o7jt«!t(fiftwxy$« 



n) (0«l(C»lSLfcHD(i#(Cj:SlIftOliM«JtlS 
h. vOfiftSfiiho. vo*i*JET'$. J.—>f^mmt<0 

[0 13 21 His. 0 3 ic5^-r xufg^iaii o or 

^T— SfWi (i =1~n) « <5) ^^filfflL 
{0 13 3] $fc. ia3lC5^-r xHfSffl«l1 0 07 

I*. H Dm^^^&titS(Dm^i(.t LTim-:!K.:^m 

7So7t<fet\ 

[0 1 3 41 «/-Cs ®3<C5^rxl/tgflC!l 0 07 
(*. SD«^ (5 2 5 ift#) «HDfi# (1 050 i 

{0 13 51 a3io5^-rxi/trsfi«ii o ocois 
«/ 1 'J / ^>-57 1 3 5 tceii* n7t^5«aiix— j»K 

OtN7I«Wri5o 

[0 13 6] JMLTz^olZ. m«/t'J/«>^' 1 3 5 

tc{*. fiaasx— Sf««. ■5'5;^sii:gBis*n7t^5, c 

[0 1 3 7] C<0«aax— ftD^figJ^^CDHM 

^coL^7il^wr«o ccri*. (s) ^osfiEscicfent 
5fiKaT-^'7*?>fi^aax-^' wio~wn9«:*<6*«y 

(0 1381 CCZ\ «T<DlttBflCDfctt» (7) SCO* 
die. t i (i = 0~9) *S«f«o 

{0 1 3 9] 
t3=v2. t4=vh. ts=h2, 
vh2. t9=h3 

• • • (7) 

Blg^ek. -*i^Sa)«fa5E<!:-r5<!:. (4) ^fc 

<fct; (5) st*ffli,^7. Eli (9) ^r-ss-ftSo cc 
7. X ik»s dHfto i mso}^m^ '> riftiwc£ft« 
k s Boiijsx- -jf . y kti^-nicwicr s k sao H 

D li«<OH jRx- *S L7t^*. 
[0 14 3] 

[a7] 



<14) 
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E = le^ 
■ 



= Ilyk-(W,X,K+W23[2ld'—+W„XnK)l^ 

k=1 

= Z(yk-" [(toW,o+tiWn+-**+l9Wl9)Xiii+*-- + {toWno+t |Wni+*»*+t9Wr^)XrtJ l' 

K~\ 

= ZlVk- [(wio+W||V+ +W,gh^) X|k+ +(wnD+-WnivH-»» + Wn9M)Xnk] 1 

• • • <9) 

[0 1 4 41 m'i^-mmcmmmz'it. o) s;©w lo 1 4 5] 

ti, (10) SCT*5^T*-4x5o 
dE 



• ■ • (10) 



10 1461 t(T. (iDiC (1 2) iC<I)J:dK. [0 1471 

Xipjq. Yip$£6-r%^. (1 0) mi. mi^m^ [»91 
T (1 3) SC<D*-5lCS*ftA6n«. 

II 

XipJo = Z xiktoXjittq . . • (11): 



k=1 



Yip = I xiktpy^ 

lc=l 



(1 2) 



[0 1 481 



im 01 



XlDIO X|oii X1012 ♦ ' 

X1110 Xnn X1112 • • 

Xl2Jfl X1211 Xi2t2 ♦ • 



• X101B X|020 

• X111B X)i20 

• X1218 X|220 



X191O Xjni Xigi2 ••• Xi9i9 X|920 
X201O X2011 X2012 ••• X2019 X202O 



XnJio X„5ii X„9i2 ... Xnsij Xn920 • « 

[0 1 4 91 z.(oi5m^it-mciEm^^t4iifi-z 

L^-S. ilWIE^SSCtt. }8$1I1L^ (Gauss-Jordan© 

[0 1 5 01 01 ott. ±MLtcmm7'-^o)^m^ 

8 1 Wm>S D«#*ft<aLTL^«. C©*3fcLT* 



XtOn9 
Xl1n9 
Xl2n9 

• 

Xl9n9 
XaOnO 





wio 




Y10 








Yi( 




• 




• 
• 




W19 




Yi9 




W20 




Y20- 




• 
• 

• 

Wn9 




• 

• 

Yn9 



(1 3) 



Xn9n9. 

[0 1 5 1 1 E 1 1 (*. ±.mLtcm^Timmy'—S'^ 



[0 15 21 COM&mf'-'S'i^^mi 5 o«. 
ffl^^UT<OHDfi# (1 0 50 ifl^) Jbi^A^^n-S 
A*«s?1 5 1i. C<OHD«#JC«LT*V»*l« 

( 5 2 5 i fi#) m^s om^mmm 1 5 2 ts^ 

{0 15 31 C<DSD««£«€Kt1 5 2(!:». /^t^ 
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[0 15 4] mtf. 7-f;u4»s. *ip?tia«i|ijiiBrs 

[0 1 5 51 ^ItmXti. 7'r;U^'«» *¥»a«*JIB 

1.0 



C©1?!C7C«f'5->7V7^'/U^'tt (14) 

/ <7 y -• 5f h $fctt V <Da|igWS<Slc«lS L/c/aiftait 
o 1 :*7cflr'5->7 V7-</b^'S?f SciJb^T* 

So 

{01561 
[IS(1 11 



O u t = 



2.0<r* 



( 1 4) 



[0 1571 $fc«yil^#^ 7'f;U4'«. fi^jt-^h. 

7-r/U^'F(h, v) T'fllfig-rsctSWxetlSo C 
©2;^i!7c7-fiU^<D^fi835r5£«. ±aiL.fci:^C7c7^';U 

[0 1 5 81 $/c. ^aar-^'^fiEglll 5 0fi. S 
D«^^fiEl2l8 1 5 2 J: y n« S D«# ( 5 2 5 

i ft?) J: »). H Oft? ( 1 0 5 0 i fllf ) (CftS>^S 
iiiR<DSatCffiil-r SffittO S D@iiR(Dr— jj-sai^w 
lcIRyaiLTiB^-r5ll1~m3(D^'-yTi!ltRIilKl 5 
3~1 5 5**LTt^«o c:n6ll1~ll3<D^' yTS 
«7ls]%1 5 S-^-l 5 5tt. ±MLtcm»m^i!i1m^ 1 
0<DS 1 ~S3fl!)4t y ^3I|JR0B 1 2 1 ~ 1 2 3 tl^« 

[0 1 5 91 fiSaST^-^i^JSraSlil 5 0t*. « 

2(0^ y TSHRiHiffi 1 5 4 T'SS?«icffi u {UirnsaH 
isisgi 5 71*. ±jiL/-ciiS!fi#sasa5i i ooas^' 

^X«tlilsl»l 2 4i:ll«llc«|fiE3:ti5o cwas^'^ 
X«lttl@Kl 5 73!J»6ti» ffilH^'7X4r'y:r<0x-<«t 

[0 1 6 01 sfc. «aiix-^»4<a^iii 5 0(4. m 

3 ©^i y T'S^IslK 1 5 5 T'a«?WlClX V tti^ tlSl!)* 
<7^X9'y 70)7^-9 (SDli}Rx-^») <fe»J. 

i9«Mv*ai^r«ft*^^7;^«aiiaBi 5 8€#LT 

t>*. i:©l!)*^'5:^ttajaei5 8(*. ±aiL/s:iii« 
m^t&im 1 1 o<3!}i()$^ 7xi^tijisi% 1 2 5 ^i^tt^tc 



©^•y73!«0»i 5 5T'a!R«ttuyaifn*ia)*^ 

'yT^^y-fOiT-^ (SDHIRx— ?) 6^67L'-^K 

[01611 $fc. flsaax-^'afefiesiii 5 ot*. 2 
H^'7X«ajstti 5 7j:yai*a-ti%siii'>7;^<D^' 

5:^1taiLT©M?<fczi-Kq i^. 

{USKI 5 8J:ym^jn%lll!l$^7X<D^75XlS«M 

V{cS^$. H (5 2 5 p<l#$fcti 1 0 5 0 i 

«#) ic«i5-aeH««««r«<^57.*5*-r^7xa- 

KCL*»5/c4&(O^77^J«0Kl 5 9«WLTt^ 
5„ e:(D^5X^fi80Ki 5 9t,. ±a«L/ciii«i(l?ffl 
mm 1 0(0^7X^«ls)8l1 2 6^l^«l(ufl(«;tn 

10 16 21 $/cv fi6S[ffix-'S'^fi2K«r5 0ti. A 

^«?i 5 1 ic«»sa:nsHD(i#j:y»6n*;±eH 

iRx-^«<!:LT<0SHDHJR7*-^«yt, CO^HDH 
y tc-^-n^'timUTH 1 (D^i •> :^3!l«0!8 1 
5 3 T-ajRMlCffi U ffiJtl*^ iJ -r^x- ^ ( S D 
SSSt^-^') X ii. SHDHiRT-^iyiC^-tl-Ptm 
I5LT^^7X^»«lHlKi 5 9 J:ytfj*arn«^7Xa- 

»Sr-^'wio~Wn9«^i*/-ctt<DjE«^e^ ( (1 

3) ^#f!S) %£i$-r<SjEm:&€^:^sisr6 0.%«.L 

[0 16 31 C<D«^. HIKOHOililfx-^yt^-n 
T'^ax-4'fl«^<«*n«««. S Dfi#4«0BH 5 2 

n7c^$. c n4c * y jE^s»83«^fefll6Si^ 1 6 o t- 

s. 

«[oi6 4i ccTx HO€?i. ^-oHom^A^e^ 



<16) 



#1120 0 2-3 00 6 1 7 



[0 16 5] ElS^-St'tv fS^(0^'yzm9i^^ 
1 5 3(OMI&(ci^rs^4?1iffi(DS@lsI%^iBB-r'Sc;^ 
7. CODH 1 <> >^tRgl» 1 5 3 ft^eiE^SzC^ 
seSiJI 6 0lcfi«g?n%SDffliRx-4ix ia>9-(^-y 

[0 1 6 61 fil^Hx-^'^fil^lll 5 0(*. IE 

10~Wn9^f31S-r5«»a^^ 'J 1 6 2±^mLZl^ 
So «»fflx-'S'»iSa51 6 1 T'tt. lESl^e^ft^Jil 

[0 1 6 7] 0 1 1 tC/T^-r«»Sx— 5»<fe/«gH 1 5 0 

0!)HD(8# (1 0 50 ifi^) fl««aS*tU *UTC© 
H Dfl^tci* LT S Dff ^^figlilK 1 5 2 T'*¥fc^<fe-tf 

(5 2 5 4i<*fiR*n«o J:<01i^. SD«#* 

fi80Bl 5 2tC»*/«5p<-^«h. v<j«»jaifi<»d:UT« 

©S D«#6^jli^liK5-tlTl^<o 
[0 1 6 81 C©SD<i# (5 2 5 i «#) iU. W2 

o)^y■mmm9i^ 5 4T\ Hoffl^dosoifl 

<I(0m2(0^*y^HREIKl 5 47»Rn(clSl»;tt;rn 

<'7;^«aiiHiai 5 7ic«i&^n5„ ccDSFa-^^x^ 

*S DHilix-^UCWUT A D R C«lSiti«»*nT2S 
^'^X (±tC2P^rt<7)a0gS31«Df£«>(D^75X»ffl) © 

( (1) a^m) . 

[0 16 9] SDfi^^fiKlHlKl 5 2T^«*n 

fcSDfi^J:*;. m30^ yTS»?lslS8l S5T% HD 



{0 1 7 0] CWibtlSaMVtiaiL/cSM^ffca- 
Kq itt^^X^figSBl 5 9lCfl»&*tl*o CCD^'^ 

x^fiKEssi 5 9T'tts zti^mmiMvtmm^ 

3- Kq I ^6^6. H om^ ( 1 0 5 0 i 

ns ( (3) jc#s9) „ 

(0 1 7 1 ] Sfc, S0fl#^«|sIB1 5 2T'^«i-n 
^SDfg4fJ:»J. «1©^ .!/^«^lilKl 5 3?. HO 

x*«iB?i 5Hc«ag*n«HD€#*»jW6n« 

aaiSJRx-4'iLT©SHDiliRx-^'y^. C©* 
H DiSiRx— 51 y tC^-ti-FtlWJSL^S 1 ©^i 7 :^1R 

m 1 5 3 ?i!!«?«(ci8 y ns^as^' ro>9-^ 

•Fti3>H5LT^'5X^«lHlKl 5 9J:yai^*n5^5 
n9%£>£t-%fc«)Oj£^«@A ((13) 3$#f!a) lU^^ 

[0 17 21 iLT. mm^—^iiiMm-i e i v^<o 
ic7 Kux»»j*nfctfia«/*y 1 6 2*ciBtt*n 

[0 1 7 31 iE«^SSCS«»1 6 07, HDffliRr- 

yfl«S». ill»®t^-rn<DHD(i#<Dt,fl!)6\ ^StCtt 
■€-©H D(i^«fl!«-r«±2BUyc 2 x 20*ttiffl5^a 

H Dfir# (10 5 0 1 (19) 2 x 2<o«(£[js 

iR7P <^ 1*30) 41iJR(c5^|$: Lfcfigafflr— S» w io~w 

n9^»t(>irctb(oiEm^m^ ((13) ^^ea) 

[0 1 7 41 cntc**;, fi»wix-^'-3{S8Si 6 1 ? 
ttx sa. {sa<D-€-n-pn<o 7 >f-/u Remits Hoffi 
# ( 1 0 5 0 i ffl^) « 2 X 20!)*ittilJ!{:ra 

•y^P304Bi|5tc3JlS;LfcflBaax— *wio~wn9£3K 
46«c:t««T'$x «aay^U 1 6 2i!:fBiST**o 

[0 17 5] fete, si3©®i®{i^saa8Pi 1 oT-ii, 
«-r5c:<!:6^r'$«o c<om-^. j.—*fit. mmm^^^ 



■(17) 
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fi=L—*f^y■9'yT-x^z^^Tmmtio m^ 3 lis 
'j=E^ymmm o ocdS/t^6H2 o i $fdixutf§fi 
«ii ootox-fx^u-fspi 1 ncS/T^^nsiftsS/T^ 

(0 17 61 ZCOtS-^. ^»9—$tVI I (i=i~n) 



^imti±0mtLT. mx^. (15) 

{0 1 77J 

[ai2] 



W| = w,B+w,ir + W|2Z+Wi3r^+W|4r 2+W|5Z^+w,jr^ +w,7r^ 2+w,8r +w,92^ 
= W2o+W2ir +Wi22+''*i3i'^+wit4'' 2+wtoz^+W2er^ + wfe7r^2+W2er z'^+wigz' 



Wj = Wjo+Wjir+w^22+Wi3r^+wj4r z+wisz^+Wier^+Wjjf^z+Wjgr z^+wjgz^ 



W„ = Wno+vn,1r+«^2Z+M^flrHw;^«r z+vusz^+w^r^ +wh7i"* «+Wn8r «^ +wiflz' 



(0 1 7 81 CO^^tC/^T^-^T, zS^t?^«Se 

l«iaBl5 2lctt, ST. zjB««iJfflHi*i:UT 

iI<D/\°7P<— r, z0<ii{tmLTx HD 

mawiSit. sDfi#tc3*-r*y-rx«iiDttiii:*i«sfg 

[0 17 91 014ti, /\°5^-^r, z<Dfil(cmL 

-^r r . z»f-tl^tl9IW8lCRj«?n. ^tt8 1 US 
<DSD(1^6<*BR?n5o /Oy— JT, z«9 
lftK<fc U t J Slc^ < ©SPgtCplS-r -5 J: ^ It LTt. <fe 

[0 1801 CCT'x S'zOfiUcJ^iSLfcy'C 

[018 11 mjiif. mrsAizmr^^iz. som^ 

[0 1 821 «/j:«yx.tf> HI 5BtC5^-rJ:5(C» SD 
€^lc-SSi4iU/^;l/(Dy'rX«^*Jlll^l5fl«. toil* 

[0 1 8 31 #6lC«»J;ll*» SI SCizmtii^iZ. S 

D<i# (iiiiii») tLTs y-fXtf^snTi^ftt^t. 
©i. /-fX/j«#«nTt>5t.Ot^fflg-r5„ -i-L 

T. jEm^m^^m^tsnz, iti^noisommz 



■ ■ • < 1 S .) 

[0 1 8 41 m?Hi. r/^XOj T'ti/'TXftLOS 

Dilutes* LT 1 0 oiao¥s*m\ r/>rx i j t 

(i/'TXft L(^S D€#lC«LT3 0S(D¥a«?75i: 

^ttcy-<x«*jos ofi^icWLT 7 oia©^W!&ff 

5. CCDli^. T/^X i J (O^SAV-rXJUmSfl^Bt^ 

■<xisiLt/-rx&voiSDmmzm^^mmm^» 

[0 18 51 «fc. «30@i«!ll^ga51 1 or-tt. 
B]I(0«lflnSi!:y'rX«lSfi^:&SiBLff%<&(D«> 

[0 18 610161*. 'Jt=l>2S€fil2 0 0<DS5^BB 

20 1 $/j:W:xbt:s«ttii oo(OT-('x:ru-r©i i 

1tC«a**tl«»S«aSWl 1 5«5^tTt>S. cc 
T% /<^P<-^h, vtJv'a'TXx-f •>^7 2 0 2OS 

ttv^a'f Xx-f yyi 0 2©S3a6»lRl(Dlli$^SMr'* 

[0 1 8 71 ZOm^. «ax— SiW i < i = 1 ~n) 

^^0i,ti^m^tL^. mm. (i 6) sc«s«ffl 

[0 18 81 

{ai 31 



<18) 
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+ |V+W2 gh+Wj 3Z 

+ W2 ^v^ gh^ +W2 gZ^ +W2 7V h+Wg gh 2 +W2 gZ V 

+ ^2_]Q^^'^^2 11 ^^■'■^2 12^^ "'"^2 13^^ h+W^ V h^ + Wj^^gV h 2 
+ W2J5V z2+W2j7h^ Z +W2j8h zHw2jgZ^ 

+ WjjV+Wi_2h + Wi_3r 

+ Wj +Wj gh^ +Wj +Wj 7V h +Wj gh z +Wj v 

+ w, jqvHw, j,h'+w, ,2*'+w,j3V* h+W| h^+w, ,5V h 2 

+ '"lib" ^^+*'i.17*^^ 2 +*'i_18*^ ^^^^LW^' 

+ w„_4 v2 +w„_5h2 +W^6Z^ +W„_7V h +w^,h Z +W„jZ V 
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